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INFORMATION PROCESSING IN THE CHILD: 
SIGNIFICANCE OF ANALYTIC AND REFLECTIVE ATTITUDES ' 


JEROME KAGAN, BERNICE L. ROSMAN,? DEBORAH DAY, 
JOSEPH ALBERT,’ ann WILLIAM PHILLIPS 


Fels Research Institute, Yellow Springs, Ohio 


A series of studies with children in Grades 1-4 inquired into the immediate and 
historical determinants of a preference for analytic conceptual groupings. An 
analytic concept is based upon shared similarity in a particular objective com- 
ponent among a set of stimuli (e.g., animals with 1 ear, people with hats on). 
Results revealed that 2 more fundamental cognitive dispositions each con- 
tributed variance to the production of analytic concepts: the tendency to 
reflect over alternative solutions or classifications in situations in which several 
response alternatives are available simultancously, and the tendency to analyze 
visual arrays into their component parts. These 2 dispositions are relatively 
independent of each other, orthogonal to verbal skills; and each influences the 
frequency of errors in perceptual recognition tasks. Degree of reflection over 
alternative solution hypotheses (as measured by response time) displayed re- 
markable generality across a variety of tasks and marked intraindividual sta- 
bility over a 1-yr. period. There was an inverse relation between the production 
of analytic concepts and extreme degrees of hyperactivity and distractibility con- 


temporaneously as well as during the 1st 8 yr. of life. 


ROBLEM solving involves at least three 

distinct processes that occur in the fol- 
lowing sequence: the initial categorization of 
information, storage of the encoded informa- 
tion, dnd the imposing of transformations or 
mediational elaborations upon the encoded 
material. The form of the initial categoriza- 
tion, transformation, or mediation is governed, 
of course, by the nature of the problem. Stu- 
dents of cognitive development have generally 
assumed that the striking differences between 
the cognitive products of children of different 
ages (or among children of the same age) were 
_due primarily to differences in the availability 
of a classification vocabulary, transformation 
rules, and mediational diversity. In effect, 
the superior problem solving performance of 
older, in contrast to younger, children has 


1This research was supported, in part, by Grant 
M-4464 from the National Institute of Mental 
Health, United States Public Health Service. The 
authors wish to express their gratitude to the officials 
of many schools who have made this research pos- 
sible including H. Baker, H. Brown, G. Canaday, 
Wilma Chrisman, P. Coulter, H. Cross, Rachel Denni- 
son, W. Hamilton, and H. Thornburg. 

Now at the Department of Psychiatry, School of 
Medicine, Vale University. 
Now at the University of Illinois. 


been assumed to result from the richer knowl- 
edge repertoire of the older children. This 
supposition is intuitively attractive and 
empirically verified. It is not surprising, there- 
fore, that psychologists have not seriously 
entertained the possibility that other factors 
may contribute to age and individual differ- 
ences in cognitive products. Specifically, there 
has been a tendency to neglect the relevance 
of individual differences in the processing of 
information—differences in the aspects of 
stimuli that are initially selected for labeling 
and the degree of reflection attendant upon 
classification of events or the selection of solu- 
tion hypotheses. For children and adults 
have a clear preference hierarchy with respect 
to the stimulus characteristics to which they 
initially attend and the speed with which 
classification decisions are made. 

The classical dimension of analytic versus 
global categorizations describes a stimulus 
processing variable. The tendency to analyze 
a stimulus into its differentiated components 
increases with age, and at any single age 
there are stable individual differences in this 
tendency (Wohlwill, 1960). The notion of a 
generalized disposition to analyze external 
experience is not a new one. Early investi- 
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gators in psychophysics noted that “analytic” 
subjects produced more sensitive threshold 
values than “synthetic” subjects. More 
recently, Witkin, Lewis, Hertzman, Machover, 
Meissner, and Wapner (1954) and Witkin, 
Dyk, Faterson, Goodenough, and Karp (1962) 
have used the phrases analytic and field inde- 
pendent in somewhat similar ways and have 
demonstrated that the tendency to analyze 
complex stimulus situations and detect pat- 
terns embedded in a distracting context in- 
creases with age and predicts basic behavioral 
characteristics of the individual. 

A central problem in discussing this 
dimension is the existence of markedly dif- 
ferent sets of measurement operations, each 
of which has been labeled as an index of an 
analytic tendency. These varied test pro- 
cedures are probably not assessing identical 
constructs, and it is necessary to restrict state- 
ments about analytic tendencies to the opera- 
tions used in any particular study. 


Analytic Concepts: Background Information 


A series of investigations with school age 
children revealed that some children showed a 
clear preference to group familiar objects 
together on the basis of objective elements of 
similarity that were component parts of the 
total stimulus (Kagan, Moss, & Sigel, 1963). 
The technique used to measure this preference 
for analytic conceptualizations was a set of 30 
cards, each with three black and white draw- 
ings of familiar objects (hereafter called the 
Conceptual Style Test or CST). Figure 1 
illustrates some stimuli from this instrument. 

The child was asked to “Pick out two 
pictures that are alike or go together in some 
way” and to state the basis for his grouping. 
These stimuli were constructed to elicit the 
two major concept classes of analytic and 
relational concepts, and, to a lesser degree, 
inferential-categorical concepts. An analytic 
concept involved pairings based on similarity 


Fic. 1. Sample items from CST. 
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in an objective attribute that was a differenti- 

ated part of the total stimulus. Examples 
of this category are, “The watch and ruler 
have numbers," “The zebra and shirt have 
stripes," *The house and pipe have smoke 
coming out," *People with hats on," *Animals 
with their tongues out.” The basis of simi- 
larity in each of these examples involves a 
component part of the total stimulus (e.g., 
numbers, stripes, smoke, hats, tongues). The 
relational category involved pairings based on 
a functional relationship between two stimuli. 
For these particular pictures, a functional 
relationship was an obvious association to the 
test item. Examples of relational concepts 
are, “The man wears the watch,” “The 
matches light the pipe,” “The hat goes on the 
man,” “The dog and cat play together.” The 
inferential-categorical class included con- 
b ceptual pairings that were based on similarity 
in some inferred quality or involved a language 
convention. Examples of inferential concepts 
are “Inanimate objects," “Articles of cloth- 
ing,” “Human beings.” 

Earlier investigations indicated that the 
tendency to delay a conceptual decision was 
associated with the production of analytic 
concepts on CST (Kagan et al., 1963). The 
material in this monograph considerably ex- 
f tends the earlier studies. The data demon- 

strate the consistency of an analytic attitude 
across situations and suggest that the more 
fundamental processes of reflection versus 
impulsivity and visual analysis of complex 
arrays are primary determinants of the pro- 
duction of analytic concepts. 

Developmental Changes in Analytic Con- 
cepts. CST has been administered to over 800 
children in the elementary grades, and Figure 
2 shows the linear increase in analytic 
responses with age. The data in Figure 2 are 
based on individual administration of CST 
with the exception of the Grade 4 data marked 
SMSG.* 

First graders typically produced an average 
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" * Grade 4 SMSG data came from a group admin- 

istered procedure using a booklet of 16 pictures, and 

administered as part of the National Longitudinal 

Study of Mathematical Abilities, sponsored by the 

School Mathematics Study Group, directed by E. G. 
Begle of Stanford University. 
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Fic. 2. Age changes in analytic concepts on CST. 


of about 4 analytic responses; sixth graders 
produced 9 to 10 analytic responses. 

Stability of an Analytic Attitude, The con- 
tinuity of an analytic conceptual preference 
over a 12-month period was determined in 
three small samples. For one group of chil- 
dren tested in Grade 3 and then again in Grade 
4, the coefficient was .70 for 24 girls and .43 
for 22 boys. For another group of 35 boys 
tested first in Grade 4 and then in Grade 5, the 
coefficient was .73. Finally, for 52 boys 
originally tested in Grades 1 and 2 and re- 
tested in Grades 2 and 3, the stability coeffi- 
cient was .47. There was, therefore, moderate 
stability over a 12-month period and increas- 
ing stability of an analytic attitude with age. 
The split-half reliability for this 30-item test 
was excellent. The corrected split-half reli- 
ability coefficient based on 300 protocols was 
.94. 

Meaning of Analytic Concepts. Previous 
investigations (Kagan et al., 1963) indicated 
that children who were highly analytic on the 
30-item CST, in comparison to nonanalytic 
children, were more likely to (a) produce 
interpretations of ink blots that were highly 
differentiated and contained references to 
descriptive aspects of the stimulus (e.g. 
butterfly with wings and feet) and produce 
fewer indistinct percepts (e.g., mud, cloud, 
paint), (5) attach a new verbal response to 
the component parts of a geometric design 
rather than only to the most salient aspect 


1963). 

The demonstrated generality of an analytic 
attitude was an incentive for further explora- 
tion of the correlates and antecedents of this 


correlates of this domain of con- 
ceptual behavior. 


Stupy 1 
This study assessed the relation. between 


visual patterns: (a) the ability to locate mean- 
ingful stimuli that were embedded in a con- 
text of interfering lines, (b) performance on 
special subtests of the Wechsler Intelligence 
Scale for Children (WISC), and (c) degree 
of articulation present in interpretations of 
ink blot stimuli. The second purpose was 
to attempt to replicate an earlier finding that 
analytic children were more likely than non- 
analytic ones to respond to nouns and adjec- 
tives in a word association test with words that 
belonged to the same syntactic class as the 
stimulus. This tendency was not highly cor- 
related with IQ or vocabulary score. One pos- 
sible rationale for this result was that analytic 
children might be precocious in learning 
syntactic classes and in learning that nouns 
have something in common with other nouns. 
It is not completely fanciful to speculate (a) 
that the learning of syntactic equivalences 
involves an implicit analysis of speech, notic- 
ing that nouns appear first in sentences and 
are given vocal emphasis and (5) that adjec- 
tives like “hot” and “black” are often con- 
eth Sl an 


Procedure 


Subjects. The subjects (Ss) were 62 boys (32 in 
Grade 1 and 30 in Grade 2), Caucasian, middle 


"s 


the range was 7-4 to 8-7 with a median 
Each $ was seen on two separate occasions 
at the Institute by a female E (BLR), and 56 of the - 
62 subjects were seen for a third session with a male 
and female E present (BLR and JK). 


Administration of Tests: Session I. 


1. CST—The E sid, 

I have some cards here with three pictures om- 
them like this one, I want you to pick out two), 
pictures that are alike or go together in some way, | 
[After the child had selected two pictures Æ asked 
him] "Why did you pick these"? j 


The variable of primary interest was the number of 
analytic responses (Le, a conceptual pairing based 
upon similarity in component parts). | 

2. Word-association test—In this test 40 words (% 
singular nouns, 10 and 10 verbs) wer 
presented to each S with the following instructions 


Iam going to say a word out loud and you tell 
me the first word that comes into your mind a$- 
quickly as you can. ` 
Response latency and the child's response were re- 
corded. The child's meaningful associations fell into 
several major classes. Most of the responses to the 
nouns were (a) nouns in the same conceptual class 
as the stimulus, (b) verbs that were phrase comple- 
tions to the nouns, or (c) nouns that were func- 


were either synonyms of the stimulus or words 
shared membership in a conceptual class with 
stimulus. There were, of course, noun responses tbat 
were neither synonyms nor instances of the same 
class (ie. dog - fire, glass-car). The response car to 
the stimulus poo was scored as a coordinate noun for 


response MILK to GLASS was not scored as a coordi- 
nate noun because glass and milk have a functional 
relationship and are not independent instances of à 
superordinate category. 

The response of major interest to adjectives was 
production of antonyms (e.g, dirty-clean, tall-small, 
hot-cold). The other categories that occurred were 
either nouns or synonyms. The responses to verbs | 
were either verbs or nouns. The variable of major. 
interest was a verb response that belonged to the 
same conceptual class as the stimulus verb (called 
coordinate verbs, e.g., throw-catch, run-walk, run- 
trot, write-draw, draw-paint, jump-stand, walk-sit)- 

The second grade boys produced significantly more 


; 
; 


the three categories were 8.2 versus 3.4, 3.6 versus 
1.0, and 6.2 versus 1.8 (p < .01 for each comparison). 
Unless stated otherwise, all p values in this mono 
graph are for two-tailed tests, and significance levels | 
for mean differences are based on ¢ tests. The ver 
of development between Grades 1 and 2 is witnes 

to a large increase in the tendency to produce word 
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Administration of Tests: Session I. 


1. Paired-associate learning Ibe 5 learned four 
sets of four-word pairs. In each group of four-word 
pairs the stimulus words were nouns and the response 
word was either a verb, a coordinate noun, an adjec- 
tive, or a noun that had a part-whole relationship to 
the stimulus noun. The four sets follow: 


Set 1: Father-work, — horse-chicken, — ball-round, 
shirt-buttons 

Set 2: Truck-wheels, knife-cuts, cup-glass, pear- 
yellow 

Set 3: Bread-meat, pillow-soft, book-page, lion- 


roars 
Set 4: Stick-long, bird-wing, rain-falls, pants- 
shoes 


The E read each stimulus word and gave the child 
10 seconds to answer. If no answer was forthcoming, 
E gave the child the correct answer. If S gave the 
wrong answer, E corrected hím. The four words in 
a set were read to the child until he had mastered 
each set to a criterion of one correct trial (i. e., all 
four paírs in the set were correctly anticipated). This 
procedure was repeated until S had mastered all four 
sets. The variables scored were (a) the ease of learn- 
ing each of the lists, and (ò) differential difficulty in 
learning coordinate noun pairs when general learning 
ability was controlled statistically. 

2. WISC—Four subtests of WISC were adminis- 
tered to Ss, two from the Verbal scale and two from 
the Performance scale. Vocabulary and Information 
tests were selected as the best indexes of verbal 
ability; Picture Completion and Picture Arrangement 
were regarded as related to analytic attitude. Each 
of the four raw scores was converted to a scale score. 


Administration of Tests: Session III. 


1. Modified Rorschach—Each S was administered 
16 stimuli from the Modified Rorschach (Kagan & 
Moss, 1961, 1962) with the instructions, "Tell me 
what it looks like to you." The child's complete 
verbal response and the latency to his first significant 
verbalization were recorded. The average reaction 
time for the 16 stimuli was computed for each child. 
In addition, the number of nondistinct percepts was 
assessed. A nondistinct response referred to an object 
that did not have a clearly articulated outline (e.g. 
mud, paint, ice cream, dirt, cloud, water, stuff, lava). 
Interrater reliabilities (percentage agreement) for 
scoring this variable from protocols of children age 
6-16 averaged 90%.5 


Results 


In the first analysis the number of analytic 
responses on CST was correlated with 13 vari- 
ables derived from the other tests. Table 1 
contains these correlations (product moment 


5For a complete description of other tests given 
to these subjects see Rosman (1962). 
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TABLE 1 


RELATION BETWEEN ANALYTIC Concerts AND 
Ornrk VARIABLES 


Variable Grade 1 Grade? 

Word association 

Noun—coordinate noun 31* 61*** 

Verb—coordinate verb (. — 01 38* 

Adjective—antonym (n...) A7** 42** 

Mean response time — 09 01 > 
Hidden figures 

Weighted speed 34* dees 
Paired- associate learning 

Total errors —.12 — 29 

Errors in learning coordinate 

nouns 13 —.20 

WISC 

Information 29 19 

Vocabulary 06 — 08 

Picture Completion 22 3798 

Picture Arrangement Sees s 
Ink blots * 

Mean response time —.09 01 

Indistinct response (rw...) 01 —.05 


* p < .10, two tailed 

** p € 05, two tailed. 

*** p < 01, two tailed. 
for all variables except coordinate verbs, 
antonyms, and nondistinct Rorschach percepts 
for which biserial correlations were com- 
puted). 

Analytic responses were moderately cor- 
related with the ability to locate the familiar 4 
figures embedded in a distracting context, à 
behavior that required systematic scanning 
and analysis of a complex stimulus. Moreover, 
analytic concepts were positively related to 
performance on the Picture Arrangement sub- 
test of WISC, but unrelated to the verbal 
ability tests. Accurate performance on the 
Picture Arrangement subtest requires per- 
ceptual analysis of component aspects of the 
picture. For correct arrangement of the 
scenes into a coherent theme can only occur 
if the child attends to subtle cues such as 
posture of people and direction of travel of 
objects. 

The expectation that syntactically congruent 
word associations to nouns, verbs, and adjec- 
tives would be related to analytic attitude 
was moderately supported, especially among 
second grade children. Analytic boys had 4 
strong tendency to respond to nouns with C0 
ordinate nouns, to adjectives with antonyms, 


- 
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and to verbs with coordinate verbs. Co- 
ordinate nouns, verbs, and antonyms were 
positively correlated with each other. How- 
ever, an analytic attitude was unrelated to 
ease of learning the noun-coordinate noun 
pairs in the paired-associate learning task. 

The children who did not give coordinate 
noun responses produced either verb phrase 
completions to nouns (e.g, dog-bark), or 
adjectives describing nouns (e.g., dog-brown). 
In rare circumstances they produced words 
unrelated to the stimulus (eg. dog-pipe, 
chair-bobby) or rhymes. Most Ss produced 
an association that either matched temporal 
contiguity in language or an association that 
contained syntactic and semantic com- 
munalities with the stimulus. It is not surpris- 
ing that the latter tendency increased with 
age, but it is surprising that this tendency 
was related to an analytic attitude, especially 
when analytic scores were independent of 
vocabulary size. The possibility that co- 
ordinate nouns or verbs were produced fol- 
lowing reflection was not supported by study 
of the reaction time data. For coordinate 
responses or antonyms were not associated 
with longer response latencies on the word- 
association test. 

Analytic Concepts and Impulsive Solution 
Attempts. It was suggested that a necessary 
antecedent of analytic concepts was a tendency 
to delay the reporting of solution hypotheses. 
One indirect measure of this tendency for 
delay was the occurrence of initially incorrect 
answers on HFT. As a first test of this 
hypothesis, children were classified as above 
or below the median on number of analytic 
responses on CST, and this dichotomized 
variable was related to the occurrence of one 
or more incorrect answers on HFT (for each 
grade separately). The resulting chi square 
was highly significant (p < .01), with 25 
of the 31 analytic Ss falling below the median 
on incorrect hypotheses, and 22 of the 31 low 
analytic Ss falling above the median. It might 
be argued, however, that since analytic 
responses were positively correlated with 
HFT performance, low analytic subjects 
Should have higher incorrect answer scores. 
In order to control for this relation, Ss high 
or low on analytic concepts (based on median 
Split) were matched on performance on HFT 


(Le, in terms of solution times). Seven 
matched pairs of subjects were obtained among 
first grade boys, and six pairs among the 
second grade boys (total N of 26). Eleven 
of the 13 analytic Ss were below the median 
on production of incorrect hypotheses, whereas 
11 of the 13 less analytic Ss were above the 
median ( < .05). Thus, even when ability 
to solve HFT was controlled, there was still a 
strong relation between analytic responses and 
inhibition of incorrect solution hypotheses. 

Analytic Concepts and Indistinct Ink Blot 
Interpretations, There was no clear relation 
between analytic responses and indistinct ink 
blot interpretations when each grade was 
considered as a whole. However, when verbal 
facility was controlled by doing separate 
analyses for boys above or below the median 
on combined vocabulary and information 
scores, the expected negative relation between 
indistinct ink blot interpretations and analytic 
concepts was significant for boys with average 
or above average verbal facility (contingency 
coefficient = .46; p < .05), but not significant 
for boys with below average verbal ability. 
There was no relation between verbal facility 
and number of indistinct ink blot interpreta- 
tions. The absence of a negative relation be- 
tween analytic concepts and indistinct per- 
cepts for boys with low ability is attributable 
to the fact that many boys with below average 
verbal skills perseverated with simple form 
responses (e.g. bat, bird, butterfly) which 
were not scored as indistinct. 

Response Time to Ink Blots. It will be re- 
called from Table 1 that there was no relation 
between speed of reaction to the ink blots 
and analytic concepts. When the relation 
between these dimensions was assessed sepa- 
rately for boys high and low on verbal facility 
the expected association between analytic 
concepts and long response latencies emerged 
only for boys with above average verbal 
ability (mean latencies of 7.6 seconds for 
analytic boys and 4.2 seconds for nonanalytic 
boys, p < .05). Low verbal facility impaired 
rapid conceptualization of the ambiguous ink 
blots, and there was a slight negative relation- 
ship between verbal facility and response 
latency. 

In sum, the distinctness of the child's ink 
blot interpretations and the speed of his con- 
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ceptualizations were influenced by both an 
analytic attitude and verbal facility. These 
two dimensions are orthogonal and, as will 
be seen, are critical determinants of the 
classificatory behavior of the child. 


Summary 


The results of this study suggest that an 
analytic attitude (a) appears in a variety of 
tasks with widely different intellectual require- 
ments (ie., articulation of ink blots; Picture 
Arrangement subtest of WISC; HFT per- 
formance); (6) is independent of vocabulary 
level; (c) is associated with the tendency 
to inhibit the impulsive reporting of inaccurate 
responses; and (d) is related to the produc- 
tion of word associations that, from a syntactic 
point of view, are developmentally more 
mature. 

These findings extend and support the 
results of previous work. The association be- 
tween an analytic attitude and inhibition of 
impulsive inaccurate responses is an impor- 
tant clue to understanding the significance of 
this response, and most of this monograph is 
devoted to study of the dimension of reflec- 
tion impulsivity in situations in which S must 
choose among alternative solution hypotheses. 


Stupy 2 


It appears that analytic responses are 
produced following reflection over alternative 
responses, There are several indirect sources 
of evidence for this statement. First, reaction 
times to analytic concepts were noticeably 
longer than response times to other classes of 
concepts. In one group of second and third 
grade children (70 boys and 70 girls), the 
mean reaction time for analytic concepts 
was 5.8 seconds for boys and 6.9 seconds for 
girls. The reaction times for relational con- 
cepts (the most frequent response category) 
were 3.9 seconds for boys and 4.6 seconds for 
girls. This difference in reaction times to 
analytic versus relational responses was highly 
significant (p< .01). An earlier study 
(Kagan et al., 1963) reported a mean reaction 
time of 5.4 seconds for analytic and 4.0 
seconds for relational concepts for sixth grade 
children (5 < .05). It is interesting to note 
that the magnitude of the difference between 


response times for analytic and relational 


concepts was the same for the older and 


younger children. Analytic responses are 
preceded by a delay and it is suggested that 
during this delay the child is reflecting over 
alternative responses. 

These results, together with those from the 
previous study (Study 1), suggested the wis- 
dom of initiating an experimental study to 
test the hypothesis that a set to reflect would 
increase analytic concepts, a set to respond 
quickly would interfere with analytic re- 
sponses. The experiment manipulated the oc- 
currence of analytic responses through the use 
of instructions requesting the child either to 
delay before answering or to respond quickly. 
The three conceptual tests administered were: 


1. CST 
2. Design Recall Test (DRT). In this task 


a geometric design was presented for study, r 


removed for 15 seconds, and then presented 
along with variants on the standard. The S 
had to select the correct design. Analytic per- 
formance was characterized by absence of in- 
correct guesses (ie., the ability to select the 
correct answer on the first attempt). Figure 4 
contains some sample items.“ 

3. HFT 

It was expected that the instructional set to 
respond quickly would produce fewer analytic 
concepts and more errors on DRT and HFT 
than the instruction to reflect. As a control 
task, the Vocabulary scale from WISC was 
administered to all children under slow or fast 
instructions. It was assumed that correct re- 
porting of the definition of a word would not 
be facilitated by reflection, and total vocabu- 
lary scores should be the same for all children. 


Procedure 


Subjects. The Ss were 180 second grade children 
(90 boys and 90 girls). The school had divided the 
children into three levels of reading ability (based on 
group test data), and within each of these three 
groups children were paired on sex, intelligence (Cali- 
fornia Test of Mental Maturity or CTMM), and 
education of parents. There was a high relation 
between reading ability, on the one hand, and both 
intelligence and parental education level on the other. 
One member of each pair was placed in a fast instruc 


tion group; the second was placed in a slow instruc- A 


ê These stimuli were designed originally by Eleanor 
Gibson and her colleagues at Cornell University. 
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Fic. 4. Sample items from DRT. 


tion group. The study involved a 22 3 design 
with sex, instructional set, and general intelligence 
(three levels) as discrete variables with 15 subjects 
in each of 12 cells. 

Each child was administered. four tests in one 
60-minute session. Initially, 120 subjects were ad- 
ministered CST, DRT, HFT, and WISC Vocabulary 
in one session. This session was too long, and the 
last 60 subjects were not given HFT. Thus, for the 
analyses that involve HFT there were only 10 sub- 
jects in each of 12 cells. 


Administration of Tests. 


l. CST— The 30-item CST was administered with 
two different instructions. The instructions for the 
fast group were: 


I have some cards here with three pictures on them 
like this one. I want you to pick out two pictures 
that are alike or go together in some way. Try to 
get the answer to each card as fast as you can. 
What two pictures are alike or go together here? 
Answer as fast as you can. 


The instructions to the slow group were similar, 
but E added, 


Take your time and think about your answer 
before telling it to me. What are the two pictures 
that are alike or go together here? Take your 
time and think about your answer. 


2. DRT-— The S was first shown a simple geometric 
design for 5 seconds and told to remember it. The 
standard was then removed from S's view for 15 


seconds after which an array of 8, 9, or 10 similar 
stimuli was presented. The S was instructed to select 
the one design that was identical to the standard. 
Each S was first given two practice items followed by 
presentation of 12 test items. Instructions for the 
fast group included the exhortation, 


Try to pick out the right one as fast as you can. 


The instructions for the slow group emphasized re- 
flection, 


When I show you the group of designs take your 
time before answering so that you are sure that you 
have picked out the right design. 


3. HFT—This was the same test that was admin- 
istered in Study 1. The instructions for the fast 
group emphasized speed of response (ie., "Can you 
find the fish? Point to the fish as fast as you can.“). 
The instructions for the slow group emphasized re- 
flection (ie, "Take your time in finding the fish. 
Make sure you are right before pointing to it.“). 

4. Vocabulary—Each S was administered the Vo- 
cabulary scale of WISC. The Ss in the slow instruc- 
tion group were told to "think about the answer" 
before responding. The Ss in the fast instruction 
group were told to respond “as quickly as possible.” 


Results 


Table 2 presents the means for the major 
variables for each of the 12 experimental cells. 

The major hypotheses of the investigation 
were verified, for with slow instructions the 
children were more likely to (a) produce more 
analytic responses on CST, (5) select initially 
the correct figure on DRT, (c) select initially 
the correct hidden figure (?'s < .001, < .01, 
< .001 by t test, respectively). Analyses of 
variance for each of these three responses are 
presented in Table 3. 

As predicted, vocabulary scores were not 
affected by the different instructional sets; the 
mean scores for the fast and slow groups were 
identical. The response time to each of the 
four tasks was clearly influenced by the in- 
struction to delay or to respond quickly 
p < 01 for each task). Thus, the increase in 
analytic behavior under slow instructions was 
accompanied by increased delays before re- 
sponding. Moreover, even within a group 
given the same instructional set, there was a 
positive relation between response time and 
analytic. performance. Average correlations 
for each of the three verbal ability groups 
(based on z' transformations) were computed 
among the following five variables: (a) re- 
sponse time to CST, (5) analytic responses on 
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TABLE 2 
Mea» Scones von CONCEPTUAL VARIABLES 


Variable es Fast 
High Medium 
CST 
Analytic responses 
Boys 23 39 
Girls 28 33 
DRT 
Correct first attempt 
Boys 67 8.1 
Girls 61 45 
DRT 
Errors 
Boys 126 18.7 
Girls 13.3 229 
Hidden figures 
Correct. first attempt 
Boys 9.5 76 
Girls 88 9.1 
WISC Vocabulary 
Boys 259 213 
Girls 23.8 173 
CST 
Response time 
Boys 3.5 3.0 
Girls 3.0 3.9 
DRT 
Response time 
Boys 4.6 43 
Girls 4.5 48 
Hidden figures 
Response time 
Boys 10.3 8.6 
Girls 9.7 74 
Vocabulary 
Response time 
Boys 3.2 24 
Girls 3.1 50 


Instructions (2 levels) —verbal intelligence (J levels) J 


Slow 7 mad 
Low High Medium Low 
1s 46 66 3.7 
35 64 41 40 
44 69 67 64 
4.2 74 53 4.5 
21.1 10.2 12.1 19.5 
224 110 169 249 
8.0 10.0 9.6 93 
8.2 10.6 9.5 84 
215 27.5 23.0 15.2 
18.3 22.7 214 18.1 
3.8 6.7 8.5 73 
3.6 7.5 6.0 6.7 
4.5 80 9.0 70 
44 9.6 7.5 70 
64 13.2 113 10.1 
6.0 12.2 10.3 10.0 
24 4.5 5.0 4.9 
2.6 5.1 4.8 59 


CST, (c) response time to first response on 
DRT, (d) number correct on first attempt 
on DRT, and (e) intelligence. The data for 
HFT were omitted because the sample size 
was only 10 for each cell.” There was a posi- 
tive relation between number of analytic re- 
sponses on CST and reaction time for the 
30-item test (r's = .40 and .42 for boys and 


Complete tables of means, standard deviations, or 
correlation matrices can be obtained by writing to 
the author. 


girls in the fast instruction groups, p < .01; 
r’s = .25 and .44 for boys and girls in the slow 
instruction groups, p < .01). Similarly, there 
was a positive relation between number of de- 
signs correct on first attempt on DRT and re- 
action time to first selection (r = .43, p < .01; 
and r = .32, p < .05 for boys and girls in the 
fast group; 7’s = .27 and .26 for boys and girls 
in the slow group). The relevance of delay 
for an analytic attitude is supported by these 
positive relations between length of delay be- 
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TABLE 3 


Sumatany Tares ros AwaLYXES or VARIANCE 


Source 4 SS MS F 
Analytic responses 
on CST 
Instructions (1) | 180 1800 164*** 
Sex (S) 1 2 20 
Verbal ability (V) 2 7| 365 33° 
Ixs 1 6 60 
IxV 1 22 110 
VxS 2 36 180 
IxSxV 1 8 400 34* 
Within (error) 168 1846 110 
Number correct DRT 
first attempt 
I 1 39 390 930% 
Lj 1 10 100 
v 2 137 685 16.10 
IxS 1 0 o 
IxV 2 8-24 
VxS 2 4 20 
IxSxV 2 T 93 
Within (error) 168 713 42 
Number correct HFT 
first attempt 
I 1 32 320 139%% 
8 1 1 10 
V 2 32 160 70˙ 
IxS 1 1 10 
IxV 2 1 10 
VxS 2 3 as 
IxSxv z Pre 6S 
Within (error) 108 243 23 
*p 05. 
les 01. 
P< 001. 


fore responding and either number of analytic 
Tesponses or number of designs recognized on 
first attempt. 

Tn a final analysis the matrix of intercorre- 
lations for the 12 major variables was com- 
puted. The three intelligence groups were 
collapsed, and correlation coefficients were 

on groups of 45 boys and 45 girls in 
either the slow or fast instruction group. Co- 
efficients that involved HFT were based on 
30 subjects. In this analysis a differentiation 
Was made between major and minor errors on 
DRT. The most frequent error was the selec- 
tion of a variant that only differed in size or 
Proportion from the standard (Variants 4 and 
9 in top design in Figure 4). The other vari- 
ants all involved more obvious distortions of 
the standard, e.g., changes in the curvature 


of designs, changes in the orientation of the 
design, breaks in the continuity of a line 
(Variants 1, 2, 3, 6, 7, 8, 10, 11, and 12 in 
Figure 4). In Tables 4 and 5 major errors 
refer to the more obvious alterations which 
occurred less frequently; minor errors refer to 
the more common error in which the child se- 
lected a stimulus differing only in size or pro- 
portion from the original. The coefficients 
appear in Tables 4 and 5. 

Analytic concepts on CST showed a nega- 
tive relation to major errors on DRT (r’s = 
—.16, —.25 for Ss in fast group; r's = —.11, 
— 41 for Ss in slow group; average r = —.24, 
p < 01). Analytic responses were, as ex- 
pected, not highly related to standard IQ score 
(r ranged from —.16 to .16). When the analy- 
sis was restricted to children given either fast 
or slow instructions, there was still a strong, 
positive relation between number of analytic 
concepts on CST and response time across all 
30 items (s = 26, 46, 32, 30; s < .10, 
< .01, < .05, < .01). Further, there was intra- 
individual consistency in the tendency to have 
long response times on both CST and DRT 
(r's = 43, .53, 49, 36; p < .05 for all coeffi- 
cients). For children under slow instructions 
there was even a positive correlation between 
response times on HFT and CST (r = .33, 
$ < 10; r = .59, p < 001). Finally, response 
times to HFT and DRT were positively cor- 
related (r’s = .31, .10, .39, and .26; the boys’ 
coefficients of .31 and .39 were significant at 
p < .10 and < .05, respectively). It is to be 
noted that response times to CST, DRT, and 
HFT were independent of vocabulary scores 
(11 or 12 coefficients fell between —.16 and 
.16). This finding is replicated in other 
studies to be summarized. 

Unlike analytic concepts on CST, accurate 
performance on DRT had a moderate rela- 
tion to IQ score on CTMM. This could be due 
to several factors. First, DRT involved mem- 
ory. The ability of a second grade child to 
retain a clear image of a meaningless geo- 
metric design for 15 seconds may be facili- 
tated by the availability of language labels 
that enable the child to classify the design. 
The stimuli used in the test were relatively 
meaningless forms and the child with a rich 
vocabulary may have been more likely to 
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apply a label to the design that facilitated its 
subsequent retention. For example, the design 


Ey) as called by some children a “tilted 


glass of milk"; and —€C was sometimes called 


a “pitchfork.” The child who was quick to 
apply such labels might be expected to per- 
form better on this test than one who did not 
use this verbal device. Finally, DRT resem- 
bled a school task more than CST. It was rela- 
tively difficult, and there was clearly a right 
answer. The child of average intelligence may 
not have invested intense interest in the task 
because of minimal desire to perform com- 
petently or minimal confidence in his ability to 
perform adequately. 

The HFT was too easy for this group, for 
over 90% of the children solved the designs 
within 20 seconds. Thus, the critical measure 
on this task was not solution time, but the 
's approach to the task (i.e., reaction time to 
first guess and number of errors before achiev- 
ing solution). It will be recalled that children 
who achieved many initially correct solutions 
on HFT also achieved many initially correct 
solutions on DRT, indicating that reflection 
Over alternative responses was consistent 
across the two tests. 


Discussion 


These data argue for the significance of a 
dimension of reflection versus impulsivity in 
problem situations where many solution hy- 
potheses are available simultaneously, and the 
Child has to evaluate the differential adequacy 
of each possibility. Some children act first and 
discover later if they were correct; others re- 
flect before responding, eliminating potentially 
incorrect answers mentally. : 

The importance of this subtle cognitive 
process may not be fully appreciated. An im- 
pulsive approach to problem solving is likely 
to be associated with the execution of solution 
hypotheses that are incorrect. The impulsive 
child i is apt to act upon his initial hunch with 

reflection, carry through a false hy- 
pothesis mentally, and offer an answer without 
Critical examination of its potential accuracy. 
The anxiety resulting from repeated failure, 
as a consequent of impulsive reporting, could 


lead to generalized expectations of failure and 
withdrawal of involvement from intellectual 
tasks, 


Srupy 3 


The previous study suggested that the tend- 
ency to inhibit impulsive, inaccurate answers 
to problems with alternative solution possibili- 
ties was consistent across tasks and amenable 
to experimental manipulation. This investiga- 
tion is a partial replication and extension of 
the previous one. The primary purpose was 
to assess the relation between analytic con- 
cepts on CST and impulsive errors on DRT 
under a “normal” testing situation (i.e., where 
the child was not urged to respond either 
quickly or slowly). A second purpose was to 
test the hypothesis that children with high 
analytic scores would reflect over their cog- 
nitive products and examine them for com- 
pleteness and accuracy. Children were asked 
to draw an object with which they were all 
equally familiar—a human face—and their 
products were examined for differences in com- 
pleteness.“ The analytic S’s product was ex- 
pected to contain more relevant elements than 
that of the less analytic child. A final purpose 
was to replicate an earlier unpublished finding 
of a low positive relation between the tendency 
to produce analytic concepts and the ability to 
prolong the simple motor task of drawing a 
straight line. 


Procedure 


Subjects. The Ss were 72 boys (35 in Grade 2 and 
37 in Grade 3) and 63 girls (34 in Grade 2 and 29 
in Grade 3) whose ages ranged from 6-10 to 9-6 with 
a median age of 7-10. Of the total group of 135, 
112 were Caucasian, 20 were Negro, and 4 were of 
Oriental background. Most of the boys (77%) were 
seen in Study 1. 

The educational level of the parents ranged from 
part high school to professional training; the modal 
educational level was high school graduate. All Ss 
were seen individually for two 60-minute sessions 
by a young adult of opposite sex to the child. The 
two sessions were separated by a period of 9 weeks. 


Administration of Tests: Session I. 


1. CST—The 30-item CST was administered to 
each child with standard instructions. The two vari- 


8 This idea was suggested by G. A. Miller. 


After S$ had drawn the line E said, 


The variables analyzed were the time taken to com- 
plete the line for each trial (DAL I, DAL II). 

4. Verbal fluency (VF I)—The child was asked to 
think of as many things as he could that were round, 
was given 2 minutes to respond. The only 


H 
| 


task; it was expected that the fluency score would 
be unrelated to measures of analytic attitude. 


Administration of Tests: Session II. (9 weeks later). 


1. Picture Discrimination Test (PDT)— The S was 
shown two similar pictures and asked to detect the 
difference between them. The items were taken from 
Meier's Art Preference Test. After four practice items 

set of 15 test items was administered, with a time 
minutes allowed for each item If S's 
answer was incorrect E said, 


initial 
That is not the most important difference. Can 
you way in which the pictures differ? 


| 


The major variables coded were (a) number of 
incorrect solution hypotheses, (b) number of items 
for which S's first solution hypothesis was correct, 
and (c) average time to solution across all 15 items. 

After PDT, S was administered a special task 


The scores for the 55 boys for whom this was the 


designed to axem bis perception of xhool Thee 
data will not be reported here. 

1. Design Recall Test (DRT 1I) —The DRT was 

again with the same instructions used 

in the first session, but the items were presented in a 


second verbal fluency task in which he was asked to 
report all things that he could think of that were 
square in a 2-minute period. 

4. Draw-a-face (DAF)—The S was requested to 
draw a human face as if he were looking at it. The 
order of appearance of each of the face parts was 
recorded by E. The major variables scored were the 
number of parts included (ie, eyes, nose, mouth, 
ears, hair, wrinkles, etc.) and the order of appear- 
ance of each part. 

In addition, language and nonlanguage 10 scores 
based on CTMM were available for 92% of the chil- 
dren. This test had been group administered to S's 
prior to the two test sessions. 


Results 


Sex Differences. There were significant sex 
differences in mean scores for some of the 
variables (see Footnote 7). Boys, in compari- 
son to girls, produced more analytic responses 
(p < .001), higher fluency scores (p < .01), 
and more errors on PDT (p < .05). Grade 3 
boys produced less major errors on both DRT 
I and II than Grade 3 girls (p < .05) and 
took a significantly longer time to draw the 
straight line than third grade girls (p < .01 
for Trial 1 and p < .05 for Trial 2). Girls, on 
the other hand, had higher scores than boys on 
average response latency to CST (p < .01), 
average latency to first response on DRT I 
and II (p < .01 and p < .001, respectively), 
and number of face parts (p < .05). In sum, 
boys produced more analytic concepts and 
fewer recognition errors on DRT, despite the 
fact that girls had longer response times to 
CST and DRT. The longer response times 
among girls were no guarantee that they would 
make fewer errors on these visual analysis 
tasks. 

Age Differences. Third grade boys made 
fewer major errors on DRT than second grade 
boys for both sessions (p < .05); but third 
grade girls made slightly more errors than 
second grade girls. This latter difference just 
missed statistical significance. Fluency scores 
and number of face parts drawn increased 
with age for both sexes (p < .01 and p < .05). 

Intercorrelations among the Variables. In- 
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tercorrelations among these variables (scores 
were transformed to McCall T scores) were 
computed for the four sex-grade groups sepa- 
rately (see Footnote 7). There are several 
sets of provocative relations contained in these 
coefficients. 

Consistency of Response Time Scores. The 
child’s tendency to display long or short re- 
sponse times on CST, DRT I, and DRT IT 
was highly consistent. The intercorrelations 
among these three response times were all 
positive (r ranged from .21 to .77 with an 
average r of 49), and 10 of the 12 coefficients 
were statistically significant at .05 or better. 
The coefficients relating response times on 
DRT I and II were .77 and .29 for boys 
(p < .001 and p < .10), and .50 and .66 for 
girls ( < .01 and p < .001). These correla- 
tions were similar in magnitude to those 
reported in Study 2, and support the conclu- 
sion that the tendency to delay before re- 
sponding in a situation with many alterna- 
tives shows intraindividual consistency across 
situations and stability over a 9-week period. 

Consistency of Error Scores. The reliability 
of major and minor error scores on the two 
administrations of DRT was unusually high. 
All eight coefficients were significant and 
ranged from .29 to .84 with an average r of 
.58. The reliability of the major error score 
was slightly greater than the minor error 
score. The unusually high coefficient of .84 
for major errors occurred among Grade 3 girls. 
Subsequent investigations on an independent 
sample of 70 second grade children yielded a 
reliability coefficient of .55 for DRT errors 
with a test-retest interval of 7 months, The 
intratest reliability (odd-even) for total errors 
was .77 for the present group of second and 
third graders. 

A tendency to offer incorrect solution hy- 
potheses on PDT was positively related to 
major errors on both administrations of DRT 
for second grade Ss, but not for third graders. 
For the Grade 2 Ss the four correlations 
ranged from .52 to .73 (all significant at p < 
.01). It will be recalled from Study 2 that 
errors on DRT were positively related to 
errors on HFT (r ranged from .27 to .58). 

Relation between Response Time and Er- 
rors. There was a consistent negative rela- 
tion between response times on CST or DRT 


and error scores on DRT I, DRT II, and 
PDT. As might be expected the relationship 
was highest when response times and error 
data came from the same test. For example, 
the relationship between major errors and 
response time on DRT I was —.45, —.29, 
—.42, and —.55 for the four groups. For 
DRT II the coefficients ranged from —.09 to 
— 48 with an average r of —.28. There was 
typically a strong negative relationship be- 
tween response time on one task and errors on 
a second task. To illustrate, response time to 
CST was negatively associated with major 
errors on DRT I for three of the four groups 
(r's = —.42, —.26 for boys; s = .11, —.28 
for girls). Similarly, long response times to 
DRT I were negatively related to major errors 
on DRT II for three of the four groups (r’s = 
—.44, .00 for boys; r’s — —.32, —.51 for girls). 
Indeed, for second grade boys the relation be- 
tween response time and major errors on DRT 
I (r = —.45) was no better than the relation 
between response time on DRT I and major 
errors on DRT II 9 weeks later (r = —.44). 
These data are consonant with those of Study 
2, for response times to DRT were negatively 
related to errors on both DRT and HFT. 

In sum, these children showed a stable tend- 
ency toward delay versus impulsivity in re- 
porting solution hypotheses, and this tendency 
was consistently related to low versus high 
error scores on DRT. 

Relationships with Analytic Responses. The 
index of analytic attitude was the number of 
analytic responses on CST. The pattern of 
correlations between analytic concepts and 
the other variables was in a direction that 
might be expected. Analytic responses were 
associated with slightly longer response times 
to CST (r's = .21 and .27 for boys; r's = .07 
and .32 for girls), and with longer response 
times to the DRT I for second grade girls 
(r = .46; p < .01), and for third grade boys 
(r = 32; p <.05). The correlations for the 
other two groups were .07 and .10. Analytic 
responses were also associated with low major 
error scores on DRT I and II for all groups 
(r = —.36, p < .05 andr = —.48, p < .01 for 
boys; 7’s= —.27 and —.50; p < .01 for girls). 
These correlations were somewhat higher than 


the corresponding coefficients in Study 2 where | 


the subjects were given a set to delay or re- 
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spond quickly. Finally, analytic responses 
were associated with low error scores on PDT 
for three of the four groups (r = —.33, p < 05 
and r — .14 for boys; r A2, p < OS and 
r= 48, p < 01 for girls). There was a sug- 
gestive positive relation between analytic con- 
cepts and number of face parts drawn (average 
r=.17; p < .05). Analytic concepts were, as 
predicted, independent of verbal fluency 
scores, but moderately related to language IQ 
(r's =.23 and .35 for boys; r's =.46 and .21 
for girls). The magnitudes of these relation- 
ships between group administered test scores 
and analytic concepts were the highest ob- 
tained in any of the studies during the last 4 
years. Since group administered IQ tests have 
a multiple-choice format it is not unlikely that 
an analytic attitude could facilitate perform- 
ance on this kind of instrument. However, 
when language IQ was partialed out through a 
regression analysis, the magnitude of the rela- 
tion between analytic concepts and the other 
variables did not change to an appreciable de- 
gree. For example, analytic concepts re- 
mained negatively related to major errors on 
DRT I and II (r = —.30, p < .10 and r= 
754, p < .01 for boys; r= —.53, p < .001 
and r = 23 for girls). 
Significance of Face Parts. All children 
the eyes, nose, and mouth, and differ- 
ences in scores reflect the addition of attributes 
such as ears, hair, eyebrows, eyelashes, wrin- 
Kles, and teeth. It is suggested that one of 
the primary factors responsible for high scores 
on this task is the tendency to reflect on what 
a face is like while executing the drawing or 
after it is completed. The child who reflects 
on the adequacy of his production is apt to 
include more attributes than one who impul- 
sively draws what first occurs to him and fails 
to reflect on the completeness of his product. 
These ideas are supported, to some degree, by 
the correlation between the number of face 
parts drawn and other variables. High scor- 
ing boys had longer reaction times to CST 
(Ps = .32 and .35) and DRT (“s = .29 and 
:29) and made fewer minor errors on the DRT 
(Ps = —.47 and - 42). There was no relation- 
Ship between number of face parts drawn and 
IQ. For third grade girls, number of face 
Parts was related to long response times on 


CST (r = .49) and, as with boys, was inde- 
pendent of IQ score.'* 

DAL. The ability to prolong the drawing of 
a straght line was stable across the two trials 
(r's = 80, 87, 89, 81), orthogonal to lan- 
guage IQ, and most clearly related to low 
error scores on DRT. For example, time to 
draw the line on Trial 1 was negatively related 
to minor errors on DRT I (r's = —.44 and 
—.39, for boys; r’s = .03 and —.20 for girls) 
and to major errors on DRT I (r’s = —.54, 
05, —.18, —.27). 

Fluency. The verbal fluency scores were 
also relatively stable across the two sessions 
(r's = .63, .69, .29, .52), but were generally 
unrelated to the other variables. The direc- 
tion of the relationships favored a slim asso- 
ciation between fluency and fast response 
times. To illustrate, the relationship between 
fluency for round objects and response time 
on DRT I was —.11 and —.33 for boys; —.17 
and .12 for girls. 


Discussion 


'These results, together with those from 
Study 2, provide persuasive evidence for the 
postulation of a construct of reflection versus 
impulsivity in offering solution hypotheses 
when several responses are available simul- 
taneously. The purest measure of this con- 
struct is response time to first selection in tests 
like DRT. The relation between analytic con- 
cepts and response time or errors on DRT was 
only moderate. Thus, the determinants of an 


10 There was a significant age difference in the 
order in which the hair was drawn. Third grade 
children were not only more likely to include the 
hair than second graders (p < .05), but they were apt 
to draw it early (ie. the first or second item pro- 
duced). For the boys 33% of the third graders and 
11% of the second graders drew the hair as the first 
or second component of the face. For girls 62% of 
the third graders and 29% of the second graders 
drew the hair early. The resultant chi square for the 
pooled sexes was 10.20 (p < .01). One interpretation 
of the increased salience of the hair with age assumes 
that type of haircut is a critical external criterion 
for sex-role differentiation. The age difference in the 
inclusion of the hair early in the drawing may re- 
flect a heightened concern with sex-role differentia- 
tion in third grade children. It is possible that the 
order in which elements of a schema are expressed 
(in verbal or graphic form) might provide an indirect 
index of the individual's preoccupation with that 
element. 
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analytic concept must involve variables other 
than active reflection upon alternatives. One 
of these additional variables will be discussed 
in a later study. 

Although this line of inquiry began with 
CST, the results of several studies have led 
to a concern with a dimension (i.e., reflection- 
impulsivity) for which CST is not the best 
measuring device. An analytic response is 
complex and multiply determined, and it 
seems wise to concentrate on each of its more 
basic determinants. It is not uncommon that 
a new instrument acts as a wedge to uncover 
significant phenomena which in turn dictate 
the discarding of the original instrument. The 
phrase analytic attitude in this monograph 
shall refer specifically to analytic concepts on 
CST; whereas, the reflection-impulsivity vari- 
able refers to response time, when it is under- 
stood that long response times are associated 
with low error scores. 

This study also yielded other ideas that 
warrant systematic study. The low, but sug- 
gestive, negative relation between fluency and 
reflection is intuitively reasonable. The child 
who pauses to evaluate the validity of each 
hypothesis should produce less volume in a 
brainstorming task like verbal fluency. The 
meaning of a fluency score, as suggested by 
the writing of Guilford (1959) and Getzels 
= Jackson (1962), is consonant with these 

ata. 

The fact that reflective Ss drew more face 
parts has methodological consequences for in- 
vestigators who use children's drawings as an 
index of the child's perception or mental con- 
structions. Piaget and his colleagues (Inhelder 
and Piaget, 1958) occasionally use a child's 
drawings as a measure of his conception of an 
event. The Geneva investigators interpret de- 
velopmental differences in the child's graphic 
productions as isomorphic with the child's un- 
derstanding of an event. The present data 
indicate both age and individual differences in 
the accuracy and completeness of the repro- 
duction of a face, an object for which the 
child has complete familiarity. When the child 
omits ears or hair in his drawing it is more 
reasonable to assume that he failed to repro- 
duce these components as a result of inade- 
quate reflection, rather than conclude that he 
does not know that people have hair or ears. 
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The Ss in this study recently viewed six 


different line drawings, presented tachistoscop- : 


ically, a minimum of 18 times at increasing 
exposures. The child reported what he saw 
after each exposure. After the last exposure 5 
was told to look at the picture once more (at 
a 3-second exposure) and to draw it. It was 
not uncommon for a child to omit completely 
from his drawing an aspect of a scene he had 
described accurately a few seconds earlier. 
Moreover, there was a positive relation be- 
tween completeness of the six drawings and 
both analytic concepts (average r = .28, 9 
< .01) and number of face parts drawn (av- 
erage r = .29, p < .01), and a negative rela- 
tionship with errors on DRT II (average r = 
—.30, p < .01). 

These additional data strengthen the earlier 
statement that differences in cognitive prod- 
ucts should not always be attributed to differ- 
ential knowledge, but may be a consequence 
of differences in the maturity of the response 
systems the child uses to communicate to E, 
be it a verbal explanation, a drawing, or a 
finger pointing to a picture. Psychologists 
should be more cautious about glibly attribut- 
ing developmental differences in cognitive per- 
formance to differences in cognitive structures 
when it is likely that both classification and 
response processes are also changing system- 
atically with age. 


STUDY 4 


The data summarized in the first three 
studies suggest the role of reflection impul- 
sivity in facilitating analytic concepts on CST. 
A second dimension implied by the phrase 
“analytic attitude” is analysis (or fractiona- 
tion) of visual stimuli. For an analytic con- 
cept on CST is a grouping based on similarity 
in component parts of the total stimulus. One 
way to test the notion that analytic concepts 
are produced by children who are predisposed 
to analyze stimuli is to require the child to 
learn a label to a new stimulus, and to assess, 
subsequently, the child’s ability to apply this 


label correctly to component parts of the 


original stimulus. 

Results from an early study (Kagan et al., 
1963) revealed that fourth graders who pro- 
duced many analytic concepts were more likely 
than less analytic children to attach a non- 
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sense syllable to discrete parts of a geometric 
design. Briefly, 25 boys and 25 girls were 
administered a simple paired-associate learn- 
ing task in which the child was required to 
learn four different nonsense syllables to each 
of four geometric designs. Figure 6 (bottom 
section) illustrates these designs. 

After reaching a criterion of eight succes- 
Sive correct responses 5 was shown the figure 
and ground components separately (top half 
of Figure 6) and asked to apply the correct 
syllable. The girls made significantly more 
errors than boys when the figural component 
was presented alone (Ms = 3.0 versus 1.7, p< 
01). Further, the boys and girls who produced 
many analytic concepts on CST were more 
likely to label the figure correctly when it was 
presented alone than less analytic children. 
The correlation between analytic concepts and 
frequency of correct labeling of the figure 
elements was .32 (p < .05). 


Replication 


In order to assess the generality of this re- 
sult, a replication was initiated. A second 
purpose was to replicate the relation of ana- 
lytic attitude to two variables already studied 
—the ability to detect differences between 
highly similar stimuli (using PDT) and the 
a to prolong the drawing of a straight 


Procedure 


Subjects. The Ss were 57 fourth grade boys; E was 
a female college student. 


Administration of Tests. 


. | CST—Each S was given CST with standard 
instructions. 

2. Visual analysis—Each S was administered the 
four pairs of geometric designs illustrated in Figure 6, 
and asked to learn a nonsense syllable to each design 
until he reached a criterion of eight consecutive cor- 
Tect responses. After reaching criterion each S was 
Shown the figure and ground components separately 
(eight stimuli in the transfer set) and applied the 
syllable he believed was correct. 

3. PDT— This test contained 19 pairs of pictures 
Which differed in a subtle aspect (see Figure 5 for 
illustrations) . The instructions to the child were 

to find the most important difference between them.” 
The S was allowed 2 minutes to find the difference 
between them and was not told if his answer was 
correct or incorrect. 


4. Second transfer trial: Visual analysis—Each 5 
was again presented with the eight stimuli (in a dif- 
ferent order) that contained the separate figure and 
ground elements. 

5. DAL—Each S was asked to draw a straight 
line as slowly as possible. After the first trial, E told 
S to, "do it again, even slower, more slowly this 
time.” The 5 then repeated the task. 

6. Intelligence—Scores on the Pintner-Cunningham 
IQ test (group administered) were available for 43 of 
the 57 boys. 


Results 


Table 6 contains the correlations between 
analytic concepts on CST and each of the 
other major variables. 

Analytic responses were associated with cor- 
rect recognition of the figural element of the 
original design. There was no relationship be- 
tween analytic concepts and either correct la- 
beling of the background or ease of learning 
the association between nonsense syllable and 
the whole design. 

Analytic boys were also better able to de- 
tect the differences between the two similar 
pictures on PDT. This study was completed 
before the results of Study 3 were analyzed, 
and at the time the importance of obtaining 
number of incorrect hypotheses on PDT was 
not recognized. Finally, there was only a 
slight relation, but in the predicted direction, 
between analytic concepts and the ability to 
prolong the drawing of the straight line, As 


TABLE 6 
RELATION BETWEEN ANALYTIC CONCEPTS AND 
OTHER VARIABLES 
Variable Correlation 
Visual analysis, 

Trial of attainment 14 
Visual analysis, 

Figural component correct .26** 
Visual analysis, 

Background component correct —.09 
PDT, Failures —41*** 
DAL speed, 

Trial I —43 

Trial II — 09 

Trials I and II (average) — .25* 
Intelligence (N = 43) 24 


Note.—N = 57 fourth grade boys. 
x 0, two tailed. T. 


«0, 
** p< .05, two tailed. 
*** > < .01, two tailed. 
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‘Year earlier (see Study 3), it was de- 
| to retest this group in an attempt to 
ain the relation among all three vari- 


figural form it assumed in the original 
us. Figure 7 illustrates one of the items; 
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arranged in a random order. The S was not told if 
his answers to the separate components were cor- 
rect. 

2. Visual analysis: Task 2—After an intermediate 
task (MFF) S was asked to learn a new set of non- 
sense syllables to four new stimuli. The procedure 
was the same as for Task 1. Aíter reaching criterion 
S was shown the separate components (24 in all) 
and asked to apply the correct nonsense syllable. 

The variables scored for each of the tasks were 
trials to attain criterion; number of ground, figural, 
or element components correctly labeled on the trans- 
fer task; and mean response time for the delay be- 
tween presentation of the individual ground, figural, 
or element components in the transíer task and S's 


1z.e.- 


answer. It was hoped that response time in the 
transfer situation would be related to decision times 
in other situations. 

3. MFF—This test was administered between the 
two visual analysis tasks. The S was asked to select 
the one stimulus from the array of six variants that 
was identical to the standard. The S was given two 
practice items followed by 12 test items. If S's initial 
selection was incorrect, he was told he was wrong 
and was asked to try again. The variables scored 
were response time to first selection, total errors, and 
number of test items correct on the first choice. 

4. Vocabulary—Each S was given the vocabulary 
seale of WISC. Several months after this session 
each S was also administered the information and 
similarities scales of WISC and average scaled scores 
for the three tests were computed. 


Results 


Visual-Analysis Scores. The figural aspect 
of the stimulus was clearly the preferred focus 
of attention (see Footnote 7). All Ss were 
most accurate in labeling this component dur- 
ing the transfer trial for Task I. Figural com 
ponents were also the best recognized for 
Task 2, but the differences were not as marked. 
For Task 1 the difference between correc 
recognition of figure versus element was signifi 
cant (p < .01) as was the comparison between 
figure and background (p < .01, by f tests). 
For Task 2 these differences were in the same: 
direction but reduced in magnitude. 

As might be expected, many Ss realized 
after Task 1 that they were not attending to 
the ground and element components and cor 
rect recognition of these categories increased. 
from Task 1 to Task 2, while correct figure 
recognition decreased slightly. Most of the 
children shifted their preferred focus of atten 
tion from figure to ground and element com- 
ponents after Task 1. 

Sex Differences. The boys were more likel 
than the girls to analyze the stimulus during 
learning; the differences were most marked for 
figural and element components for Task 1. 
The sum of correct background, figure, and 
element recognitions for each task separately 
or for both tasks was higher for boys than for 
girls ( < .01 for each comparison). This 
result matches the sex difference found in the 
earlier study with simpler stimuli and supports 
the general belief held by psychologists that 
school-age boys are more analytic than girls. 
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There was no sex difference in errors or aver- 
age response time on MFF., 

Age Differences, As expected, the fourth 
graders had slightly better visual analysis 
scores on both tasks ( < .01) and made less 
errors on MFF (p « .01) than the third-grade 
children. 

Intercorrelations among the Variables, A 
matrix of correlations among the variables 
derived from MFF and visual analysis was 
computed for sex and grade separately. The 
direction and general magnitude of these cor- 
relations were similar for boys and girls in 
the two grades (see Footnote 7). Trials to 
criterion on the learning phase of the visual- 
analysis tasks were unrelated to recognition 
of the components or to MFF scores, and num- 
ber correct on MFF was highly related to total 
errors. Trials to criterion and number cor- 
rect on first attempt on MFF were eliminated 
from further statistical analyses. 

In order to assess the relation between re- 
flection and visual analysis, and the generality 
of the early measure of reflection (DRT) to 
the more recent measure (MFF), intercorrela- 
tions were computed among the major vari- 
ables derived from Study 3 and the present 
study. Complete data on all tests were avail- 
able for 30 younger boys and 30 older boys; 
28 younger girls and 25 older girls. The 16 
variables were derived from CST, DRT, MFF, 
and visual analysis tests and the mean scaled 
Score on the information, vocabulary, and 
Similarities subtests of WISC. The latter 
measure was an index of verbal skills. The 
matrix of coefficients appears in Table 7 for 
each of the four groups. 

Stability of a Reflective Attitude. The two 
DRT response time measures were each 
moderately predictive of response time on 
MF F 1 year later (average r = .44, p < .001 
with DRT I; r = 34, p < .001 with DRT II). 
The error scores on DRT I and II were less 
Consistently related to MFF errors than the 
response times, and the generality was best 
for the younger boys and the older girls. The 
average correlations between major errors on 
DRT I or II and MFF errors were .28 (p< 
01) and 40 (p < .001). As expected, there 
Was a high-negative relation between MFF 
errors and response time (rs = —.66 and —.65 


for boys; r’s = —.47, —.60 for girls). The re- 
markable consistency of a reflective disposi- 
tion was evidenced by the fact that response 
time on DRT II predicted errors on MFF 1 
year later (average r = —.29; p< 01). 
Finally, response time to MFF was minimally 
related to verbal skills (average r = .11). 

Significance of Visual Analysis, The scores 
on the first transfer task were the primary 
index of the spontaneous tendency to analyze 
the geometric designs. For after S had been 
exposed to the first test he became aware of 
the necessity to attend to the element and 
ground components of the original design. 
The scores on the second task reflected, in 
part, the ability to profit from earlier learn- 
ing. 

Correct recognition of the element com- 
ponents on Task 1 was related to analytic 
concepts (average r = .23; p « .05), low ma- 
jor errors on DRT I (average r = —.25; p < 
.01), and low errors on MFF (average r = 
—.23; p < .05), but was independent of re- 
sponse time on DRT I or MFF (average r — 
01, .13) and verbal skills (average r = .09). 

Reflection was independent of visual analy- 
sis, yet each of these variables contrib- 
uted variance to the more complex products 
of analytic concepts and recognition errors. 
A multiple correlation of .56 obtained for 
older girls when analytic concepts was the 
criterion and correct recognition of elements 
and response time to CST were individual 
predictors. This coefficient is to be contrasted 
with the correlations of .45 and .39 for the 
individual predictors with analytic concepts. 
When major error score on DRT I was the 
criterion and response time and recognition of 
elements were the predictors, the multiple 
coefficient was .52 for younger boys and .62 
for older girls. When MFF error score was 
the criterion, the multiple coefficient was .73 
for younger boys. Thus, response time and 
visual analysis each contributed unique vari- 
ance to recognition errors and analytic con- 
cepts. Each of these variables was relatively 
independent of verbal ability, suggesting that 
they are basic cognitive dispositions. 

It is of more than passing interest to note 
that response time on the transfer series of 
the visual-analysis task (the time S took to 
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decide what nonsense syllable to apply to 
the components of the design) was positively 

- related to response time on MFF (r = .68 for 
Task 1, andr = .33 for Task 2). A conceptual 
me "tempo variable—the tendency to delay before 
answering operated not only in situations 

N in which the alternatives were all visually 
t (as in MFF), but also in problems 
in which S had to select one of four responses 
merated from imagery. The common process 
in these two task situations was the selection 


rail: bie alternatives. 
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Previous studies have presented convincing 
vidence for the pervasiveness and significance 
a decision-time variable. To postulate a 
psychological dimension carries a responsi- 
y for inquiring into the possible bases for 
'rences in this predisposition. One variable 
might be relevant is anxiety generated by 
child's expectation of rejection or disap- 

oval from E. The effect of experimenter rap- 
tends to be minimal when a task is 
erately difficult and interesting and 
al when a task is too easy. Tasks like 

T or MFF are difficult, but not frustrat- 
and seem to hold the interest of the chil- 
Thus, experimenter rapport should have 
iinimal effect on performance on these tests. 
emed appropriate, nevertheless, to investi- 
the possible effect of this variable. For 


hce by E would lead most children to 
y their behavior in order to reduce this 
cular source of anxiety. There are at 
t two kinds of behaviors that might serve 
S defensive function. The child might 
ond more quickly because he was less able 
erate the period of silence between the 
ntation of the problem and his produc- 
Of a solution. An alternative argument 
umes that anxiety over rejection would in- 
ase the child's need to obtain E's approval, 
nd to make potential failure more unpleasant 
it ordinarily would be. The child might 
more reflective under these conditions 

er to insure success. 
is reasonable, therefore, to argue that E's 
ptance might lead either to increased or 


decreased reflection. This study assessed the 
differential effect of impersonal versus emo- 
tionally reassuring testing conditions on 
instruments tapping an impulsive versus a 
reflective attitude. 


Procedure 


The Ss were 60 boys and 60 girls in the third grade 
of a public school. Children were paired on sex and 
IQ and one member of the pair was assigned to the 
“impersonal” testing group; the other to the “reas- 
suring” testing group. One male E was used for all 
subjects. Under the impersonal testing conditions 
designed to create anxiety over experimenter accept- 
ance S was told to sit quietly at a table for a little 
while. The E then worked at another table for 
2 minutes and did not interact with the child. The 
E neither smiled nor talked to S during the test 
administrations except to tell him whether he was 
correct or incorrect on a test item. Social interaction 
was minimal and E displayed no facial or verbal signs 
of warmth or acceptance. 

Under the reassuring testing conditions E spent the 
first 2 minutes chatting with S about his hobbies 
and interests, and tried to establish a friendly rela- 
tionship with him. The E smiled often during the 
testing administrations and warmly praised S when 
the latter was correct. 


Administration of Tests. 


1. DRT—The DRT was administered under con- 
ditions described earlier. 

2. Story Recall—The E read a paragraph of 106 
words to S with the prior instruction that § would 
have to repeat the paragraph. The paragraph con- 
tained several incongruous elements and specific de- 
tails. The purpose of this task was to assess the 
differential effect of the two testing conditions on 
immediate recall. The story was constructed to con- 
tain 15 critical-meaning units, and the child's score 
was the number of units recalled. 

3. MFF—The MFF was administered under con- 
ditions described earlier. 

4. Haptic visual matching (HVM)— This new test 
was designed to measure the impulsivity-reflection 
dimension with a cross-modal task—the haptic and 
visual modes. The child first explored tactually a 
three-dimensional wooden form to which he had no 
visual access. After this exploration S selected from 
a visual array containing five similar stimuli the one 
pattern that was an identical representation of the 
form he explored haptically. This task was devised 
in order to inquire whether the dimension of im- 
pulsivity derived from completely visual tasks (DRT 
or MFF) would generalize to a situation in which 
the initial comprehension of the stimulus was ob- 
tained through a different modality. A second ra- 
tionale was that this test furnished an objective 
index of a scanning time. For the time S took to 
explore the wooden form could be regarded as a 
measure of the amount of time taken to comprehend 


| 


E 
i 
E 
i 


ji 


i 
I 


7 
n 
T 

P 
17711 


Ht 


: 
ie 
i 


t 
H 
12175 


i 
Ẹ 


Hh 


Fic. 9. Sample items from HVM. 


, Mast, awo Panis 


eral months «earlier. The two intelligence groups 
should be regarded as normal versus bright normal, 
for only two children had 1Q scores below 90. 


Results 


Analyses of variance were performed for 
each of the variables, and the main results are 
summarized below (see Footnote 7). 

Effect of Testing Conditions. There was no 
significant effect of impersonal versus reassur- 
ing testing conditions on any of the three 
error variables, Moreover, the only response- 
time variable for which testing conditions had 
a significant simple effect was response time 
on HVM, with impersonal conditions produc- 
ing longer response times. But this effect did 
not hold for response times to MFF or DRT. 
Finally, testing conditions had no effect on 
story recall. In sum, testing conditions had 
a minimal effect on both response time and 
error scores, supporting the earlier statement 
that warm or cold rapport is not particularly 
relevant for the reflection dimension when the 
test situations are moderately challenging and 
of interest to the child. 

Intercorrelations among the Variables. In 
order to assess the consistency of response 
time and errors for the three tasks, intercor- 
relation matrices were computed for each of 
the four groups with 30 Ss in each group 
(i.e., two sexes by two testing conditions). The 
direction and magnitude of the correlations 
were remarkably similar for both testing con- 
ditions, and average r's (z' transformations) 
were computed for Ss in the two testing condi- 
tions with sexes kept separate. The matrix 
of coefficients for the nine major variables ap- 
pears in Table 8. 

These data, like those presented earlier, 
present a picture of consistency for both 


response time and errors across the varied 


tasks. Errors on DRT, MFF, and HVM were 
positively correlated for both sexes (r ranged 
from .33 to .52, all significant at p < .01). 
Similarly, response times to DRT, MFF, and 
HVM were highly intercorrelated (r ranged 
from .48 to .82), the correlations being higher 
for females than for males. As usual, the 
intertask consistency for response times was 
greater than the consistency for errors. 
Response times were inversely correlated 
with error scores for all tests, but the relation 
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(Average r for two testing conditions) 


— — ——— — —— oi n m ee 
Variable 1 2 3 4 , é ? 5 , 
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was best for MFF. Additional data from 
i other samples also revealed that the 
negative relation between response time and 
errors was better for MFF than for DRT or 
HVM. The MFF task is more difficult than 
Other two tests and this is one reason 
for this relationship. Once again, the relation 
errors and response time held across 
tasks. For DRT errors were as highly as- 
sociated with response time on HVM (r's— 
s and —.38) as they were with 
on the DRT itself (r’s= —.28 and —.33), 
ing the pervasiveness of a decision 
i variable. 
tion time on HVM, the time S took 
esplore the wooden form, was highly related 
response time (r’s = .56 and .55). 
_“hildren who responded quickly took less time 
explore the standard. Moreover, palpation 
predicted DRT errors (r's = —.39 and 
5) and MFF errors (r’s = —.35 and —.42) 
for boys, was a better predictor of 5 
rors than HVM response time (r = 
Sus —.28). 


dach of the three tasks (r ranged from 
1 to — 47), but no relationship between 
Tes ponse time and IQ (r ranged from —.01 to 
all nonsignificant). Thus, recognition 
S were jointly influenced by the multiple 
ses implied by high IQ and by decision 
ra TQ. of the basic variables implied 
M Score are special problem-solving 

rich vocabulary resources, confidence in 


and above the 
; t5. for p < 01, two tailed; ez: Al fer p< 


two tated. 


one's ability to solve problems, and the motiva- 
tion to do well on intellectual tasks. The 
multiple correlations with DRT, MFF, or 
HVM errors as criterion, and response time 
and IQ as individual predictors were high. 
The multiple coefficient for MFF errors was 
72 for boys and .54 for girls; for DRT it 
was .41 for boys or girls. The multiple cor- 
relation for HVM was slightly higher for 
boys if palpation time, rather than 

uas was the 3 The coefficients were 


Mei to d for approximately twice 
as much variance in error scores as when only 
one of these variables was used as a predictor, 
Discussion 

The minimal effect of impersonal versus 
reassuring testing conditions upon response 
time and recognition errors suggests that these 
predispositions are not easily changed by ex- 
perimenter rapport and are fundamental re- 
sponse tendencies in the child. The consistency 
of recognition errors and decision times across 
three different tasks is another demonstra- 
tion of the pervasiveness of an individual dif- 
ference variable which might be called con- 
ceptual tempo." 

The palpation time scores for HVM indicate 
that Ss who explore the stimulus rapidly are 
also apt to respond quickly and are likely to 
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make more errors, It would be important to 
determine if visual scanning times on MFF 
or DRT, the analogue of palpation time, 
manifest the same relationship to response 
time and errors as palpation time does on 
HVM. 
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The negative relation between analytic 
concepts and impulsive offering of incorrect 
solutions is further supported by data from 
a small group of Fels children. 


Procedure 


Subjects. The Ss were 34 boys and 22 girls from 
the Fels Research Institute's population (age range 
from 7-1 to 11-4). Each S was seen individually by 
a female E! for two 1-hour sessions and admin- 
LE eq appara during the first ses- 


Administration of Tests. 


1, CST—Each child was administered CST and 
the variable scored was the number of analytic re- 
sponses. 

2. Embedded Figures Test (EFT)—Each child was 
administered 10 items from the Witkin Embedded 
Figures Test using standard instructions (Witkin et 
al, 1962). The major variables scored were (a) total 
time to solution and (b) the total number of in- 
correct solution hypotheses. 

The tests administered during the second session 
were as follows. 

3. Word-association test—Each S was adminis- 
tered the 40-item word-association test described in 
Study 1. The major variables scored were frequency 
of coordinate nouns, coordinate verbs, and antonyms 
to adjective stimuli. 

4. Figure-ground visual-analysis task—Each S was 
administered a visual-analysis task similar to that 
described in Study 4 in which only two components 
with figure and repetitive background were used, but 
five rather than four geometric designs were pre- 
sented. 

5. PDT—Each S was administered PDT as de- 
scribed in Study 4. The S was allowed to continue 
responding to each of the 30 items until he located 
the correct difference, or for a maximum of 2 min- 
utes. The major variable was the total number of 
incorrect hypotheses offered. 

6. Transfer Trial 2: Visual-analysis task—Each S 
was again presented with each of 10 figure or ground 
variants derived from the original geometric designs. 


The authors are indebted to Carolyn Cermele 
and Alice Rabson who administered these tests. 


Results 


A total of 11 variables was derived from 
these five tests, and these scores were inter- 
correlated (see Footnote 7). The major rela- 
tionships can be summarized briefly. For boys 
analytic concepts were negatively related to 
number of incorrect hypotheses on PDT (r = 
— 32, p < .10), and EFT (r = — 49, p < .01). 
"These data are in essential agreement with the 
results of earlier studies in supporting the 
inverse association between analytic concepts 
and the production of incorrect responses prior 
to solution. It is important to note that 
analytic concepts were not highly related to 
the ability to solve EFT (r = —.27 with solu- 
tion time, not significant). An analytic at- 
titude on CST was more closely related to a 
strategy of problem solving (i.e., reflection on 
the adequacy of alternative answers) than to 
the ability to solve this kind of problem (i.e., 
detect the disguised stimulus). Since Witkin 
and his colleagues regard solution time on 
EFT as the primary index of field independ- 
ence, the present construct of reflection differs 
in meaning from Witkin's concept of field 
independence.!? 

There was a moderately positive relation 
between analytic concepts and correct label- 
ing of figural elements on the transfer trials 
(r's = .23 and .28), and this finding supports 
earlier results. The two error scores (i.e., 
number of incorrect responses on PDT and 
EFT) were moderately related to each other 
(r 39, p < .05), and each had similar cor- 
relation patterns with the other variables. 
For boys EFT errors were negatively related 
to correct recognition of the figural elements 
(r’s = —.52 and —.47 for Transfer Trials 1 
and 2, p < 01). 

The pattern of relationships for girls was 
somewhat different than that obtained for 
boys. Analytic concepts were not highly 


related to errors on PDT or EFT, but were 


positively related to recognition of both figure 


12Jn an unpublished investigation of 22 women 
between 50 and 60 years of age, we found no rela- 
tion between accurate recognition of the figural com- 
ponent in the visual-analysis task and solution time 
on EFT, but a significant negative relation between 
recognition of the figural component and number of 
incorrect solutions on EFT (5 < .05). 
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and ground components for transfer Trial 2 
Em .39, p < .10; r —,52; p < .05). As with 
errors on PDT and EFT were positively 


Eme (r = .51, p < .05), and PDT errors 
negatively related to correct recognition 
Ee figural components. Moreover, errors 
PDT and EFT were each associated with 
“infrequent production of coordinate nouns, 
Verbs, or antonyms. Thus, an impulsive ap- 
- proach to PDT and EFT was associated with 
‘syntactic immaturity for the girls, as infre- 
"quent analytic concepts on CST were as- 
Sociated with syntactic immaturity for the 
first and second grade boys in Study 1. 
The results are in essential agreement with 
arlier work and strengthen the basis for 
tulating the two dimensions of reflection- 
ivity and visual analysis. 


Stupy 8 


ng the testing sessions suggested that the 
ler group typically displayed more restless- 
is and greater distractibility. The sections 
follow describe three attempts to obtain 
Systematic data on the relation be- 
een motor restlessness or distractibility and 
ceptual impulsivity. 


jects. The Ss represented extremes on the dis- 
ition of analytic concepts and recognition errors 
RT. The S's were selected from the 72 boys and 
Is seen in Study 3 who had been administered 
"and DRT. Since analytic concepts were related 
error scores on DRT, two groups were com- 
The S's in the low-impulsive group were 
the median on the distribution of analytic 
ts and below the median on the distribution 
errors on DRT I. The Ss in the impulsive 
Were below the median on analytic concepts 
above the median on DRT errors. This di- 
hy yielded 21 boys and 13 girls classified as 
impulsive and 22 boys and 20 girls classified as 


Tocedure. Each child was observed in his class- 
dom Irom 8:45 until 10:45 each morning. The ob- 
coded S's behavior only during those times 
n S was seated at his desk and the classroom 
n called for attention to a school task. The 
er checked the occurrence of each of five be- 
Oral categories during successive 10-second peri- 
Only one check was permitted for each variable 
any 10-second period, but it was possible for 
» Ave variables to be checked during a single period. 


Approximately 60 minutes oí coded observational 
data were obtained on each 5 during each 2-hour ser- 
sion, and 70 of the 76 Ss were observed on two 
separate occasions yielding 2 hours of observational 
data. The scores consisted of the average values for 
the two sessions combined for the following variables: 
(a) leg movements, (6) arm movements, (c) trunk 
movements, (d) attention to task, and (e) distracti- 
bility (ie, child looks away from the task). The 
interrater reliabilities for these categories were ob- 
tained by having two observers independently code 
72 separate 10-minute sessions. The reliabilities 
(product moment) for each of the five categories 
ranged from 84 to .96 with a median reliability 
coefficient of 94. 


Results. The variable of primary interest 
was the ratio of time spent attending to a task 
divided by time spent distracted. This ratio 
ranged from .6 to 14.9 (median 3.0) for boys, 
and from .7 to 3.7 (median 1.9) for girls. 
The stability of this ratio from Observational 
Session 1 to Session 2 was moderate (r = .34 
for boys and .68 for girls, p’s < 05 and < 
.001). The ratio of task attention to distracti- 
bility discriminated the impulsive and non- 
impulsive children. The mean for the non- 
impulsive boys was 3.9; the mean for the 
impulsive boys was 2.7 (p < .05). For the 
girls the corresponding mean scores were 2.2 
and 1.7 (p — .06). The number of limb or 
trunk movements while seated at a desk did 
not discriminate the two groups. 

Extreme scores on this ratio were excellent 
predictors of the impulsivity dimension for 
the boys. Ten boys had ratios of 4.0 or higher 
on both observational sessions and eight Ss 
in this group were nonimpulsive on the tests. 
It should be noted that the ratio of task atten- 
tion to distraction was not as highly related 
to response time on DRT as it was to error 
and analytic concept scores. Thus, the derived 
variables of analytic concepts and recognition 
errors were better predictors of the classroom 
behavior than the decision time variable. 

Impulsive Ss were likely to display momen- 
tary lapses of attention during involvement in 
a school task; they were more likely to look 
out the window, gaze at a peer, or orient to 
a sound during a period when they were work- 
ing at an academic task. These behavioral 
observations are in complete agreement with 
the problem-solving behavior displayed by 
the children in the laboratory setting. The 


0 


reflective children seemed capable oí greater 
concentration; they showed less distractibility 
during the conceptual tasks. 

Additional observations of the free-play 
behavior of the boys supported these class- 
room observations. Each of the 43 boys in 
the above study (each was extreme on the 
impulsivity dimension) was observed for 10 
minutes during a school recess period on the 
playground. Each time the boy initiated gross 
motor activity (ran, jumped, played on gross 
motor apparatus) a stopwatch was started. 
When S stopped the activity the watch was 
stopped. The total time recorded at the end 
of 10 minutes was an index of the time spent 
in gross motor activity. There were no dif- 
ferences in activity between second and third 
grade boys and the data from both grades 
were combined. There was a significant dif- 
ference between the two groups with the 
impulsive Ss spending more time in gross 
motor activity than the nonimpulsives (1.8 
minutes versus 3.2 minutes, p < .05). These 
results agree with earlier findings indicating 
more frequent gross motor behavior by 
impulsive boys (Kagan et al., 1963). 


Part B 


Procedure. Twenty-seven of the 34 boys between 
7 and 11 years of age who were given CST in 
7 had been observed extensively from birth 
1o age 8 in the child's home and in the Fels experi- 
mental nursery school. Most Ss were observed for a 
half day semiannually in the home, and a descrip- 
behavior was prepared after the visit. 
3 years of age each child was brought 
institute once or twice a year for 2 weeks 
Which he participated in a small play group 
Children of his own age. The S's behavior 
observed systematically, and a lengthy descrip- 
tion of his behavior was prepared. These observa- 
protocols were divided into two sets covering 
birth to 4 years of age and 4-8 years of age. A 
senior psychology student was trained to rate these 
protocols for four variables: 1 (a) gross motor 


18 The authors are indebted to Eva Manoff for 
ratings of these observational data. 
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No scores were available for 10% 
of the ratings because of insufficient data. Independ- 
ent ratings of this material by one of us (JK) indi- 
cated satisfactory interrater reliability (r ranged 
from 85 to .93 for the four variables). 

The number of analytic concepts on CST was 
available for each child, and each $ was amigned 
to a high- or low-analytic group depending on 
whether his score fell above or below the median for 
his age group. This dichotomy yielded 13 high- 
analytic and 14 low-analytic boys. The mean scores 
for the two groups on each of the four behavioral 
variables for ages 0-4 and 4-8 were compared. 


Results. The results are in complete accord 
with those found on the sample of second and 
third grade boys, and with data reported 
earlier (Kagan et al., 1963). Boys high in 
analytic concepts, in contrast to those with 
few concepts, displayed less spontaneous gross 
motor behavior during age 4-8 and more 
solitary task oriented behavior during both 
ages 0-4 and 4-8 (p’s < .10, < .05, < .05). 
There was no association, however, between 
instigation of aggression or retaliation and 
analytic concepts. The fact that ratings of 
solitary involvement in task mastery during 
the first 4 years of life predicted analytic 
concepts 4 years later suggests that some of 
the critical antecedents for this conceptual 
category are present early in development. 

An earlier and more extensive investigation 
of behavioral continuities among Fels subjects 
(Kagan & Moss, 1962) reported that ratings 
of hyperkinesis during the period 3—6 years of 
age predicted phenotypically similar behavior 
during ages 6-10 and 10-14. Moreover, 
hyperkinesis during age 6-10 was inversely 
correlated with ratings of involvement in 
solitary intellectual mastery among adult men 
(r = —.37, p < 05). The fragile empirical 
link between behavior during the first 5 years 
and an analytic attitude during the school 
years suggests that constitutional variables 
and/or early learning influence this class of 
conceptual responses. 
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Part C 


A final set of data based on respiratory pat- 
to episodes calling for attention cor- 
foborates the inverse relation between restless- 
mess and distractibility, on the one hand, and 
an analytic attitude on the other, 


i . Fifty-five of the 62 boys in Study 1 
wen for a 45-minute experiment during which 
pate and respiration were monitored for 16 
i^ Me episodes. Four of the episodes. required 5 
e attend to a simple visual or auditory stimulus; 
A required mental elaboration; with § I-minute rest 
Í interposed between each of these work epl- 
A complete description of the procedure ap- 
in another report (Rosman, 1962). A brief 
T of the procedure follows. 
"Each S sat beside a female E (BLR) who ad- 
: ered the following procedures: 
1. Rest (RST). 
2, Color wheel (COL)—The S was asked to 
Watch a red sector in a color wheel while the entire 
revolved for a 90-second period. 


—— 4 Make-up-stories (STY)—The S was given a 

picture for 10 seconds after which it was removed, 
ind $ was asked to think up a story silently during 
the remaining 20 seconds. This procedure was re- 
ated three times for a total of 90 seconds. 
"S. Rest (RST). 
6. Word association (WRD)—The S was read a 
td or short phrase and asked to think up a pic- 
ure silently to the word or phrase. 

7. Rest (RST). 

8. Stick-on-floor (STK)—The S listened to the 
ound of a stick hitting the floor at irregular inter- 


-9. Rest (RST). 
10. Make-up-story (STY)—The S was given three 


4. Attend to light (LGT)—The S was asked to 
ch momentary increases in the intensity of light 
€ room. 

„Rest (RST). 
6. Make-up-story (STY)—The S was given three 
and asked to make up stories as in 
4 above. 
each of the 16 episodes, four basic variables 
coded: respiratory period, standard deviation 
tory period, average cardiac period, vari- 
of the cardiac period. The major results were 
nder conditions of attention (COL, STK, NOI, 
T), in contrast to the contiguous rest periods 
respiratory variability was markedly less and 
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. Respiratory variability was lowest 
for all Ss for those situations in which the 

Id had to attend to visual or auditory 
signals (COL, WRD, STK, NOI, LGT). But 


< 01). The major causes of increased respira- 
tory variability were restless movements of 
the trunk, sighing, and lack of attentiveness 


less restless and more attentive. The respir- 
atory data furnished more elegant and ob- 
jective support for these cruder observations. 
In sum, on the playground, in the classroom, 
or in a restrictive laboratory situation, analytic 
boys were less restless, less distractible, and 
less active than their nonanalytic counter- 
parts. 

An unpublished study by Irving Sigel fur- 
nishes additional support for these conclusions. 
Sigel presented pictures to 22 boys and 22 
girls of kindergarten age who came from 
upper-middle-class families. Each of the 20 


Fic. 10. Respiratory variability for analytic and 
nonanalytic boys. 


Nam, RoswAN, Dav, Arsert, AND Prius 


pictures displayed a standard and three choice 
stimuli. The child was asked to select one of 
the three choice stimuli to "go with" the 
standard. The children's school behaviors 
were rated by their teachers. The boys who 
produced analytic conceptual groupings (i.e., 
their selections were based on similarity in 
some differentiated and objective component 
between the standard and one of the choice 
stimuli) were rated as more controlled emo- 
tionally than the less analytic boys. The 
correlation between "emotional control" and 
analytic concepts was .45 (p « .05) for boys, 
but —.20 for girls. These data on a group 
of upper-middle-class kindergarten children 
are consonant with those reported here for a 
more representative group of second and third 
graders. The lack of a relationship between 
emotional control and analytic concepts among 
girls supports previous suggestions that the 
relationship among impulsivity, restless motor 
behavior, and analytic concepts is somewhat 
different for boys than for girls. 


Discussion 


These studies have been concerned with 
four related questions: the behavioral signifi- 
cance and basic determinants of analytic con- 
cepts, and the generality and stability of re- 
flection impulsivity and visual analysis. 


Meaning of Analytic Concepts 


Although the empirical work began with 
investigations of analytic concepts on CST, it 
has become clear that this variable has 
multiple antecedents, two of which are reflec- 
tion and visual analysis. When a set to reflect 
was created experimentally (Study 2), num- 
ber of analytic concepts was increased. More- 
over, long response times on CST and DRT 
were positively correlated with analytic 
responses. The role of visual analysis in 
facilitating analytic responses was supported 
directly in Studies 4 and 5, and indirectly in 
the positive association between analytic 
groupings and initially correct selection of 
the correct variant on DRT. When number 
of analytic concepts was the criterion and 
response time to CST and correct recognition 
of elements on visual analysis were separate 


predictors, the multiple-correlation coefficient 
reached .56 for one group of fourth grade girls. 
The overt behavioral correlates of an analytic 
attitude, among boys, included a capacity for 
sustained concentration in intellectual tasks, 
absence of an extreme degree of task irrelevant 
gross motor activity, and inhibition of impul- 
sive-solution hypotheses in varied problem 
tasks. 

In the light of all the data the following 
interpretation of the analytic concept is 
offered. The most obvious way to pair stimuli 
on most of CST items involves a thematic or 
functional relationship between two objects. 
The dominant association to the watch, man, 
and ruler is a functional linking of the watch 
and man, or the ruler and man; the dominant 
association to the house, matches, and pipe 
is a functional bond between the matches and 
pipe. If the child is to produce an analytic 
concept, he must suppress these initially 
strong, “popular” associations and reflect 
over alternative responses. If, in addition to 
a reflective attitude, he also has a predilection 
for visual analysis, he is likely to produce an 
analytic concept. Thus, reflection over alterna- 
tive solutions together with a predisposition 
to analyze visual arrays are intuitively reason- 
able determinants of analytic concepts. The 
empirical data support the intuitive argu- 
ment. It is to be noted that analytic concepts, 
visual analysis scores, and indexes of reflec- 
tion each display a linear increase with age 
during the school years (Kagan, in press). 


Significance of Reflection Impulsivity 


A second, and probably more significant, 
set of findings is contained in the stability 
and generality of a tendency toward reflection. 
Long response times on the varied perceptual 
recognition tasks showed a greater stability 
over time and more impressive intertask con- 
sistency than indexes of an analytic attitude 
or recognition-error scores. The reliability of 
response times over a 9-week period was in 
the high 70’s, and there was remarkable gen- 
erality across tasks as varied as DRT, MFF, 
and HVM. It is to be noted that the high 
degree of consistency for response times is 
limited to this particular kind of problem (i. e., 
many response alternatives available simul- 
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taneously and the correct alternative is not 
' immediately obvious). This consistency should 
not necessarily occur on tasks with only one 
alternative or on tasks for which the alterna- 
tives are not quickly and simultaneously avail- 
able. Response times to simple rote questions 
(eg, What is your name? What is the 
month?) ; to difficult arithmetic questions; or 
on simple motor-reaction-time tasks should 
mot necessarily correlate highly with each 
other or with response times on tasks like 
DRT or MFF. 
— Reflection is defined semantically as the 
— Consideration of alternative solution hy- 
- potheses (either classifications or problem- 
¥ Solving sequences) when many alternatives 
are available simultaneously. Reflection does 
not refer to delay that is the result of fear 
of failure, timidity, or inability to generate 
any solution. The tasks used in this work 
minimize fear of failure, but further efforts 
to guarantee this control are necessary. 


Significance of Recognition Errors 


Recognition errors, like analytic concepts 
on CST, are multiply determined with reflec- 
tion as the major variable and visual analysis 
and verbal skills as secondary factors. Error 
Scores on DRT or MFF were consistently 
related to verbal ability; whereas, response 
times were independent of verbal skills. The 
Potpourri of processes implied by the phrase 
verbal intelligence“ influence quality of per- 
formance on problems that do not require 
. complex reasoning operations or rich verbal 
Expression. A verbal intelligence index en- 
Compasses a variety of more fundamental 
factors such as expectancy of task success, 
availability of verbal labels for unique classifi- 
Cation of stimuli, special problem-solving skills 
Strategies, and motivation to perform 

Pell. When a child believes that a problem 
has a definite answer and requires concentra- 
tion for success, it is usually the case that a 
. Slobal index of intelligence relates positively 
o performance score when the sample tested 
Contains an adequate range of IQ scores (e.g., 
90-120). The tendency to reflect on alterna- 
tive solution possibilities is only one problem- 
Solving Strategy that has only indirect impli- 
Cations for performance. The important 


es; 


distinction between a reflective strategy and 
success with a problem was supported by the 
finding that solution time on EFT, which 
measures quality of performance, was un- 
related to analytic concepts; whereas, genera- 
tion of incorrect hypotheses on EFT was 
positively related to an analytic attitude, 


Antecedents of Reflection Impulsivity 


A tendency toward reflection versus im- 
pulsivity displayed a stability over time and a 
generality across tasks that is unusual for 
psychological attributes and tempts one to 
conclude that this disposition is a basic com- 
ponent of a child’s behavioral organization. 
It is critical, therefore, to understand the 
antecedents of this predisposition. Why are 
some children more reflective than others? 
Three possibilities deserve exploration: con- 
stitutional predispositions, degree of involve- 
ment in tasks, and expectation of failure. 

There is growing evidence suggesting that 
one of the possible consequences of minimal 
brain damage during the perinatal and early 
postnatal periods is increased restlessness and 
distractibility during the preschool and early 
school years. It is possible that extreme im- 
pulsivity at age 6 is a partial consequent of 
subtle cerebral insult early in life. The posi- 
tive relation between level of gross motor 
activity during ages 4-8 and nonanalytic con- 
cepts at age 8 suggests that the basic deter- 
minants of impulsivity may be present early 
in development. Biological processes, un- 
related to CNS insult, could also account for 
large individual differences in activity level 
and, as an epiphenomenon, conceptual im- 
pulsivity. Schaefer and Bayley (1963) found 
that very active 10-month-old boys were rated 
as low on attentiveness during the period 27— 
96 months of age. Preliminary results from an 
intensive longitudinal study of infant activity 
and attention at the Fels Institute suggest that 
vigor of motor activity and degree of sustained 
attention to visual stimuli are inversely cor- 
related, and each is moderately stable from 8 
to 56 weeks of age. Moreover, the boys were 
more active and less attentive than the girls 
to visual presentations of pictures and blink- 
ing light patterns. The evidence is still thin, 
but strong enough to support the conjecture 
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that some of the basic determinants of con- 
ceptual reflection versus impulsivity can be 
previewed in the activity and attentional be- 
havior of the infant. 

A second set of psychological factors that 
might influence the reflection dimension is 
degree of involvement in the task. The child 
who has high standards of performance should 
be more likely to reflect on alternative hy- 
potheses. The child who cared less about the 
quality of his product should be likely to 
accept his first association on CST and adopt 
an impulsive trial-and-error strategy to DRT 
or MFF. 

A final hypothesis concerns the child's 
anxiety over his ability to perform well in the 
tests of reflection impulsivity. Most of the 
children appeared to have a desire to do well 
on the tasks presented and to convince E 
that they were able to perform adequately. Let 
us look closely at the psychology of the situa- 
tion the moment E presents a DRT item to 
the child. The child who is anxious about his 
ability and expects to fail may be unable to 
tolerate the period of silence that is an inevit- 
able concomitant of response selection. He 
may fear that the silence will be interpreted as 
an indication of his inability to provide a 
correct answer immediately, and in order to 
reduce this tension he may offer an answer 
impulsively. The child who is minimally 
anxious about his ability on these tasks will 
be less anxious over the possibility that E 
will disapprove of him and will be more able 
to tolerate the delay between presentation of 
a problem and his reporting of an answer. 
Delay in the service of reflection may be 
facilitated when the child expects success, for 
this expectation makes it easier to tolerate the 
silence that accompanies consideration of 
alternative answers. These three hypotheses 
are not mutually exclusive and all three might 
contribute variance to the reflective dimension. 


Methodological Implications of Reflection and 
Analysis 


A response to a psychological test—be it an 
ink blot interpretation, a story to a picture, or 
the selection of an answer in a multiple-choice 
inventory—usually involves processing of in- 
formation and the selection of one best 


response from a set of alternatives. Motives, 
conflicts, and defenses are not the only factors 
that affect the final cognitive product in these 
test situations. The dimensions of reflection 
and visual analysis influence the manner in 
which information is classified and, conse- 
quently, the content of the final response. 
The acknowledgement of individual differences 
in mode-of-information processing leads one 
to look at personality test data, for example, 
through lenses that differ from the conven- 
tional kind. To illustrate, Fisher and Cleve- 
land (1958) use an S’s ink-blot interpretations 
as an index of a variable called "barrier re- 
sponse" which is assumed to reflect a person's 
basic conception of his body. Study of the 
responses that comprise the barrier score re- 
veals that they often refer to well-delineated 
objects qualified by descriptive adjectives (e.g., 
woman with a dress on, man with armor). 
Previous studies (Kagan et al, 1963) and 
the data summarized in this monograph 
indicate that analytic children are likely to 
produce interpretations that are well deline- 
ated and contain adjectives describing physical 
attributes of objects. Nonanalytic children 
are more likely to give amorphous responses 
having minimal articulation and not qualified 
by descriptive adjectives (blood, ice cream, 
mashed bug). These latter percepts are 
called “penetration” responses by Fisher and 
Cleveland. The occurrence of barrier and 
penetration responses may be a function, in 
part, of the degree of analysis of the ink-blot 
stimulus and degree of reflection over alter- 
native interpretations and only minimally 
related to body image. 

A second methodological implication of this 
work touches the validity of the assumption 
that factor analysis of group-administered 
tests can yield the basic components of in- 
tellective activity. It is difficult to obtain 
sensitive indexes of response time from group- 
administered test procedures. The data sum- 
marized suggest that the reflection-impulsivity 
dimension may be a basic variable, but it is 
not likely that a factor analysis of the data 
derived from most group administered test 
batteries would yield a “reflection” factor. 


l Problem Solving 
" 


A final implication of the reflection-impul- 
sivity dimension concerns the gradual estab- 
lishment of permanent attitudes toward prob- 
lem solving and strategies of solution with 
movel-problem tasks. In complex problems 
with alternate routes to solution reflection 
upon the probable validity of varied solution 

» Sequences is critical for the ease with which 
* Success is achieved. The child who does not 
— reflect upon the differential validity of several 
— possibilities is apt to implement 
mentaly the first idea that occurs to him. 
is strategy is more likely to end up in 
ure than one that is characterized by reflec- 
. For the impulsive child who reaches a 
Cul-de-sac in a problem-solving sequence and 
Tecognizes he has not solved the problem is 
likely to become more anxious than he was 
ly. As a result of the increased anxiety 
his selection and evaluation of a second solu- 
tion path is apt to be impaired, and the prob- 
ability of success attenuated. This maladaptive 
j may become entrenched with time and 
5 years of experiencing the sequence: 
problem — —35 impulsive selection of invalid 
lution sequence ——> failure ——> anxi- 
y —— selection of second sequence . . . 
failure . . etc, the child may 
ually withdraw involvement from prob- 
Situations and become apathetic or hostile 
Ward intellectual situations. 


elation to Basic Research and Theory 


The points of contact between reflection and 
analysis and the main stream of psychological 
tory in cognition are still unclear. Witkin 
and his colleagues (1962) have used solution 
me on the EFT as an index of the con- 
ct of field independence. The data sum- 
ed indicate no strong relation between 
independence and reflection impulsivity. 
perimental psychologists have noted re- 
tly that discrimination response time is not 
u à function of information transmitted 
4-6» Stimulus uncertainty), but is also 
s mined by response uncertainty (Morin 
Orrin, 1963; Seibel, 1963). It is believed 
dat further investigations of response un- 
santy will provide an important bridge 
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between the traditionally isolated domains of 
cognition and personality. For available data 
suggest that individual-difference variables 
like motivation, expectation of failure, and hy- 
perkinesis are responsible, in part, for the 
dramatic variability associated with labora- 
tory studies of response time, perceptual 
dynamics, and human learning. The data 
generated by studies in these three substantive 
areas are influenced, in varying degrees, by S's 
characteristic strategy in situations with high- 
response uncertainty, 

Theoretical conceptualizations of intel- 
lective development. have been mainly con- 
cerned with the growth and dynamics of 
mediational systems and cognitive operations 
(e.g. associational transformations, algo- 
rithms, rules of reasoning). Piaget's theorizing, 
for example, has centered on the characteris- 
tics of cognitive structures at different stages of 
development, and Piaget assumes that dif- 
ferences in these structures explain age dif- 
ferences in cognitive productions. Both 
European and American psychologists have 
typically been indifferent to the cognitive 
phenomena that describe the beginning and 
end of a problem-solving sequence: the initial 
coding of information, the selection of a “best” 
solution hypothesis, and the psychological 
characteristics of the response the child uses 
to communicate his answer to a social agent. 
The reflection and analysis variables are es- 
sential aspects of these processes. 

This paragraph is an attempt to dilute the 
authors’ tendency to imply that the reflective 
child was necessarily the better or brighter 
child. It seems reasonable to assume that 
efficient learning and performance on varied 
intellective tasks will sometimes be facilitated 
by a reflective or analytic approach; some- 
times by a more impulsive or less analytic 
orientation. Indeed, a recent study (Lee et al., 
1963) demonstrated this last point clearly. 
Some of the academic contents children must 
master require reflection and analysis espe- 
cially the disciplines with deductive structures 
such as mathematics and physical science. But 
mastery and productivity in the humanities, 
arts, and social sciences can be hampered by 
an excessively strong reflective orientation. 
New pedagogical procedures should acknowl- 
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edge the interactions between the dispositions 
of the learner and the material, and tailor 
presentations to the preferred strategy of the 
child. 


SUMMARY 


These studies have uncovered two basic 
cognitive dispositions that appear to have 
generality and stability: the tendency to 
analyze visual arrays and the tendency to 
reflect upon alternative-solution hypotheses 
in situations where the alternative-response 
possibilities are available simultaneously. Each 
of these dispositions contributes considerable 
variance to the production of the more com- 
plex cognitive products of analytic concepts 
on CST and recognition errors on tasks requir- 
ing complex perceptual discriminations (DRT, 
MFF). The studies upon which these con- 
clusions are based are summarized below. 


Study 1 


Investigation of first and second grade boys 
revealed that the production of analytic con- 
cepts on CST was positively related to the 
tendency to inhibit incorrect solution hy- 
potheses on EFT, high scores on the Picture 
Arrangement subtest of WISC, and the pro- 
duction of articulated ink-blot percepts. How- 
ever, analytic concepts were unrelated to 
verbal skills. These findings linked analytic 
concepts with the tendency to reflect over 
alternative response possibilities. 


Study 2 


Second grade children were assigned to one 
of two experimental groups and administered 
CST, DRT, and EFT. One group was in- 
structed to respond quickly; the other group 
was instructed to respond slowly and to reflect 
upon their answers. Children in the slow- 
instruction group produced more analytic con- 
cepts on CST and made fewer errors on DRT, 
suggesting that experimental manipulation of 
the tendency to reflect upon alternative solu- 
tions does affect analytic concepts and per- 


ceptual-recognition errors in the manner pre- 
dicted, 


Study 3 
È 


Second and third grade children were ad- 
ministered CST, DRT, and several related 
tests in two sessions separated by 9 weeks. 
There was remarkably high consistency of 
recognition error and response-time scores 
across the two administrations on DRT that 
were separated by 9 weeks, Moreover, there 
was an inverse relationship between recogni- 
tion errors and response time. Finally, analytic 
concepts on CST were inversely related to 
error scores on DRT and related perceptual 
discrimination tests. 


Study 4 


A group of 57 fourth grade boys was ad- 
ministered CST and a measure of visual 
analysis. There was a positive correlation be- 
tween analytic concepts and the tendency to 
analyze the geometric stimuli into distinct 
figural and background components, indicat- 
ing that visual analysis was a determinant of 
analytic groupings. 


Study 5 


Third and fourth grade Ss who were seen 
in Study 3 were administered new tests of 
visual analysis and reflection impulsivity ! 
year later. These scores were correlated with 
the earlier measures of reflection impulsivity. 
There was moderately high stability for the 
reflection-impulsivity dimension over the 1- 
year period. For response time and error 
scores on DRT task were related to response 
time and errors on MFF 1 year later (cor- 
relations in the .40’s). Correct recognition of 
the element components in the visual-analysis 
task was positively related to analytic con- 
cepts on CST, negatively related to error 
scores on DRT or MFF, but independent of 
response time or verbal ability. When visual- 
analysis scores and response time were used 
as individual predictors, and analytic con- 
cepts on CST or error scores on MFF or DRT 
were the criterion, the multiple correlations 
were much higher than those obtained when 
only a single predictor was used. 
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Study 6 


This study assessed the effect of impersonal 
‘Versus reassuring testing conditions on the re- 
-impulsivity dimension among third 
children. There was no consistent dif- 
in errors or response time on three 
different tasks between Ss examined under 
“cold versus warm" testing conditions, How- 
ever, there was marked intraindividual con- 
sistency in response time and errors across 
the three tasks, supporting the generality of 
mis cognitive disposition. 


Study 7 


A small group of Fels children (7-11 years 

of age) was administered a battery of tests 

including CST. The results supported the 

_ findings from Studies 1, 2, and 3, for analytic 

— Concepts were inversely correlated with the 

_ Occurrence of incorrect hypotheses on per- 
ceptual discrimination tests. 


Study & 


Several independent analyses assessed the 
relationship between analytic concepts on 
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CST and the behavioral variables of task un- 
related gross motor behavior and distracti- 
bility. In one study analytic concepts were 
positively correlated with the ratio of task 
attention to distractibility in the classroom. 
Moreover, analytic boys were less likely than 
nonanalytic boys to display bursts of gross 
motor behavior on a school playground. 
Further, production of analytic concepts was 
positively correlated with regularity of respira- 
tion under conditions of rest and during atten- 
tion to simple stimuli. Finally, boys who 
were analytic, in contrast to nonanalytic Ss, 
during the early school years were rated as 
less hyperkinetic and more involved in solitary 
task mastery during the first 8 years of life. 

The accumulated evidence suggests that re- 
flection over alternative-solution possibilities 
and visual analysis are fundamental cognitive 
dispositions that influence both analytic con- 
cepts on CST and perceptual recognition 
errors on DRT or MFF. It was suggested 
that the determinants of these two dispositions 
may be related to constitutional variables, 
degree of involvement in the task, and anxiety 
over task competence. 
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On 4 successive days 100 normals and 96 schizophrenics were administered a list 
of 125 words under free-association instructions. From these samples 79 normal- 
schizophrenic pairs were matched for age, education, and vocabulary. Separate 
orthogonal factor anlyses of each day's performance by 79 normal Ss yielded 
essentially the same factors. 3 factors were interpreted as representing idio- 
dynamic sets: object-referent, conceptual-referent, and speed. The manner in 
which these sets facilitated and interfered with mediational processes was dem- 
onstrated. Similar analyses of performance by the 79 schizophrenics revealed 
the same 3 idiodynamic sets. Although the sets were operative in the schizo- 
phrenics on all 4 days, the sets were less pre-emptive after the 1st day. 


N the controlled word-association experi- 

ment subjects are provided a “set” as 
part of the task, e.g., *Give a synonym of 
No set is provided by the examiner 
in the free word-association experiment, e. g., 
Tell me the first word you think of jn 
Even in free word association, however, many 
Subjects respond as though they were under 
Controlled association instructions. Such sub- 
jects consistently give one type of response, 
€g., contrast, wherever possible. Further- 
more, this *preference" for a specific kind 
of associative response seems to be an endur- 
ing characteristic of the individual. For ex- 
ample, Karwoski and Berthold (1945) report 
a test-retest correlation of .92 for contrast 
E with a 40-day interval between 

ts. 


Numerous investigators have commented on 
What might be called idiodynamic sets in 
Word association. Of particular interest has 
— Y—3 
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been the contrast versus the defining set 
(Karwoski & Berthold, 1945; Kent & Rosan- 
off, 1910; O'Connor, 1934; Tendler, 1933; 
Wells, 1919). Scientists reportedly differ from 
“literary” types in the tendency to give con- 
trast responses (Murphy, 1917). Men report- 
edly give more contrasts, and women give 
more defining responses (Goodenough, 1946). 
According to Karwoski and Berthold (1945), 
contrast categories and the similarity categories are 
distinctive and probably represent different mental 
processes, Combined with the fact that the reliability 
figures from grouped similarity and grouped contrast 
are very high, the indication is that there is a tend- 
ency on the part of individuals to respond either in 
contrasts or similarities [p. 99]. 


To the extent that an individual is consist- 
ent in the use of one or another specific 
principle (e.g., contrast or similarity) in 
mediating stimulus-response (SR) word con- 
nections, one may speak of his characteristic 
associative set. The present study seeks to cor- 
roborate the findings of other investigators 
regarding individual differences in characteris- 
tic associative set; to describe more fully a 
few specific sets; and, most importantly, to 
examine the implications of idiodynamic set 
for the study of association structure by 
means of word association. 


METHOD 
Subjects 


Initially, 100 normal men and 96 schizophrenic men 
were examined. The normal subjects were drawn 
from many sources: nonpsychiatric patients, hospital 
aides, janitors, firemen, etc. The schizophrenic sub- 
jects were mostly acutely psychotic, tested as soon 
after admission as circumstances permitted; some 
subjects were receiving chemotherapy; others not. 
Normal and schizophrenic subjects then were matched 
by pair for age, education, and estimated intelligence 
(Wechsler-Bellevue—W B—Vocabulary subtest, Form 
1). This procedure yielded 79 closely matched pairs. 
The matched-normal sample averaged .6 years 
younger, were of identical education level, and scored 
an average of .2 raw score points lower on WB Vo- 
cabulary than the schizophrenic subjects (cf. Tables 
1 and 6, Variables 13-15). 


Word Lists 


The total list of 500 familiar words consisted of 
20 separate forms, 25 words each, roughly equated 
for Commonality (sum frequency of three most com- 
mon responses), grammatical form, and homonym 
type. Each form contained 5 words from the Kent- 
Rosanoff list, 13 homonyms, 2 neutral words, and 5 
Kent-Rosanoff words repeated from the preceding 
form. The complete word lists and a detailed ac- 
count of their construction have been published 
elsewhere (Moran, Mefferd, & Kimble, 19602). 


Test Administration 


The subjects were instructed to 


tell me the first word that comes to mind when you 
hear this word. 


After each form (25 words), the examiner stopped 
and obtained reproductions, i.e., 


Now I am going to say these same words again, 
and I would like for you to give me the same word 
you gave the first time. 


The subjects were urged to respond rapidly and 
were timed with a stop watch. 

The subjects were administered five forms (125 
words) on each of 4 successive days. Forms were 
so arranged that on the last 3 days, the subject re- 
sponded to 25 words he had received on the preced- 
ing day (the measure thus derived is not included in 
this analysis due to a very high positive relationship 
to immediate reproduction). All subjects were tested 
individually. The Vocabulary test was administered 
at the end of the fourth day’s testing. Testing was 
accomplished by 15 different examiners. 


Variables 


The 15 major variables used in the present study 
are listed in Table 1. Variables 1-6 may be termed 
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structural variables selected to characterize individual 
differences in association structure. They are very 
similar to those employed by Karwoski and Berthold 
(1945) and many others interested in idiodynamic 
associative sets. Consistent patterns of relationship 
among these structural variables provide the primary 
evidence for set in the present study. Variables 7-11 
represent mediation faults from which is inferred the 
current mediational efficiency of association structure. 
These variables are traditional “complex indicators.” 
The last four variables (12-15) are descriptive of 
more general characteristics of the subjects. Later 
in the analysis, 9 minor variables were introduced; 
these variables (16-24) are described briefly in 
Table 4. 

1. Synonym. The response word (RW) has ex- 
actly the same meaning as the stimulus word (SW) 
in one or more ordinary and appropriate contexts, 
€.g., BLOSSOM, FLOWER. 

2. Contrast. RW negates or contrasts with the 
meaning of SW in one or more ordinary and ap- 
propriate contexts, e.g., DARK, LIGHT. 

3. Logical Coordinate. SW and RW separately 
denote immediate members (of equal logical order) 
of the same class or category, e.g., BLUE, YELLOW. 
Logical Coordinates that meet also the criteria for 
Contrast are scored Contrast. 

4. Superordinate. SW denotes an immediate mem- 
ber of the class or category denoted by RW, eg, 
CABBAGE, VEGETABLE, 

5. Subordinate. RW denotes an immediate mem- 
ber of the class or category denoted by SW, e.g, 
VEGETABLE, CABBAGE. 

6. Functional. SW and RW each separately denote 
entities or processes between which there is an ex- 
plicit functional relationship, e.g., NEEDLE, THREAD. 
This category also has priority over Logical Co- 
ordinate, e.g., KNIFE, FORK, and is scored Functional. 

7. Multiword. The response consists of more than 
one word, e.g, MALE, A MAN. 

8. Blank. Subject fails to respond within 20 sec- 
onds or indicates that he has no response. Also in- 
cluded in this category are repetitions of SW: RW 
is exactly the same word as SW. 

9. Distant. RW has no relation or a very remote 
relationship to SW. A lengthy narrative would be 
required to relate SW and RW, e.g., FAITH, BOX. 

10. Reaction Time. Average reaction time, in 
seconds. 
11. Reproduction Failure. The number of times 


?Detailed instructions for scoring the structural 
variables and tables giving the frequency of each 
kind of response (Variables 1-12) to each of the 400 
different stimulus words and unrotated factor load- 
ings have been deposited with the American Docu- 
mentation Institute. Order Document No. 7782 from 
ADI Auxiliary Publications Project, Photoduplication 
Service, Library of Congress, Washington, D. C 
20540. Remit in advance $2.00 for microfilm or 
$3.75 for photocopies and make checks payable to: 
Chief, Photoduplication Service, Library of Congress 
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the subject failed to give exactly the same associates, 
when retested with the same word list. 

12. Commonality. Each of the subject’s initial re- 
sponses (not including Reproduction) was assigned 
a value corresponding to the percentage of times that 
response was given by the total sample of 196 sub- 
jects. Commonality scored in this manner correlated 
90 with Commonality scored according to the Min- 
nesota norms (Russell & Jenkins, 1954) for the 100 
Kent-Rosanoff words. 

13, Age. Number of years. 

14. Education, Number of years formal education. 

15. Vocabulary. WB (Form I) Vocabulary raw 
score, 


Statistical Analysis 


Pearson product-moment correlation coefficients, 
using raw scores? were factored into principal com- 
ponents and rotated by the normalized varimax 
method. Unities were placed in the diagonal. Factor 
extraction was stopped when eigen values dropped 
below unity. 


RESULTS ON NORMAL SUBJECTS 


The means, standard deviations, and inter- 
correlations of the 15 variables on each day 
and total days are provided in Table 1. The 
rotated factor loadings on each of the 4 suc- 
cessive days, shown in Table 2, were suff- 
ciently similar to be discussed collectively, at 
least for the present. 

Factor V, when it emerged, was char- 
acterized mainly by the Subordinate and/or 
Multiword variables. The J values of .39 
for Subordinate and .36 for Multiword (Table 
2, total 4 days) indicate that these two vari- 
ables were minimally related to the other 
Variables in the analysis. Factor V is a 
residual factor of little interest. On Factor I, 
Which might be labeled "general ability to 
Cope with the task," Education and Vocab- 
ulary consistently loaded high positive, with 
all of the mediational faults, and Age, loading 
negatively, Factors V and I do not bear 
directly upon idiodynamic set. 

The clearest evidence for the operation of 
idiodynamic sets appeared in Factors II, IIT, 


and IV on each day. These factors, charac- 
—— 


3 aa entire analysis was repeated using square 

of transformed scores to correct for the skewness 

pim variables, Differences between the two so- 
:-0nS Were negligible, All computations were car- 

mh out at the Computation Center of Southern 
ethodist University, with the assistance of P. 
inton, B. McCauley, and J. B. Harvill. 


terized chiefly by the structural variables, 
indicate that Functional, Synonym-Super- 
ordinate, and Contrast-Coordinate were three 
essentially independent modes of responses. 
When results of the 4 days were pooled, and 
all 500 associations were included, the same 
factors appeared (Table 2, total 4 days). 

The great similarity of each set factor to 
its corresponding set factor on each of the 4 
successive days may be determined by inspec- 
tion of the loadings in Table 2. To obtain 
more objective factor matching, however, the 
following procedure was adopted. The factor 
scores of each subject on each factor on all 
days were calculated yielding 19 factor scores 
for each subject. These factor scores were 
treated as variables (ie., the five factors on 
Day 1 as Variables 1-5; the four factors on 
Day 2 as Variables 6-9, etc.) and factor 
analyzed. The results are given in Table 3. 

As may be seen in Table 3, Factors I-IV 
were essentially the same on all days, with the 
residual Factor V emerging as two independ- 
ent residuals on different days. Since the 
factor scores of the subjects were used in this 
analysis, the results given in Table 3 estab- 
lish also the high reliability of subjects with 
respect to idiodynamic set over the 4 days. 
Another important point is that only 3 of the 
79 subjects had a factor score greater than 
1.00 on more than one of the set factors (II— 
IV). This datum indicates that the subjects 
may be sorted into distinctive associative 
types, as suggested by Karwoski and Berthold 
(1945) and others. 

It remains now to attempt a more complete 
description of these three idiodynamic sets and 
to explore their implications for the under- 
standing of association structure. For the 
purpose of describing the sets three sources 
of information were available in the present 
study: the distribution of loadings on the 
factors, the relationship of other response 
tendencies to the major variables of each set, 
and qualitative observations from the protocols 
of subjects with different sets. Only the broad 
outlines of each set factor will be mentioned 
in this section, with details and interpretations 
reserved for the Discussion section. 

From inspection of the distribution of load- 
ings on Factor II, it would appear that the 
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TABLE 1 


Means, STANDARD DEVIATIONS, AND INTERCORRELATIONS Or 1$ VARIABLES FOR 79 NORMAL MEN 
on 4 Successive Days 


Day 1 intercorrelations 


"L SD — — 
Variable M 2 LAE TS XII. 1 15 
1. Synonym 16.1 74 
2. Contrast 10.3 6.7 08 
3. Coordinate 8.7 5.1 12 62 
4. Su rdinate 12.3 5.6 42 —18 —04 
5, Subordinate 49 24 34 —06 —05 —08 
6. Functional 190 62 —15 06 —38 —55 —09 
7. Multiword $4 7.2 —10 —24 —14 08 02 —26 
8. Blank 34 $0 —34 —12 06 —14 —09 —20 14 
9. Distant 43 39 —S] —26 —06 —37 —23 —36 —08 30 
10. Reaction Time 
(seconds) 29 1.2 —37 —25 —20 —01 —21 —13 27 58 35 
11. Re uction 
'ailure 19.7 201 —32 —30 —10 —19 —18 —34 19 37 53 38 
12. Commonality ( — 12.1 29 49 64 34 16 19 35 —26 —37 —60 —47 —52 
13. Age 347 8.3 —13 08 —15 14 —01 21 17 24 —11 29 09 01 
14. Education 109 34 42 19 05 —02 20 18 —31 —S3 —37 —40 —23 40 —25 
15. Vocabulary 20.1 67 S6 33 10 13 23 17 —27 —48 —54 —44 —43 48 —02 
Day 2 intercorrelations 
1. Synonym Ha ISS 
2 trast 9.7 64 04 
3. Coordinate 9.1 49 ^17. S 
Su nate 12.5 68 55 —02 01 
5. Sul te 32 19 32 13 19 03 
6. Functional 21.1 67 —19 02 —27 —22 —21 
7. Multiword 42 69 —07 —32 —14 04 —19 —19 
1 Biim „ ee e e e 
i 4 46 — —33 —28 —29 
10. Reaction Time 05 25 
(seconds) 2.7 13 —14 —33 —26 —04 —22 —10 25 34 32 
11. Regeodition 
ailure | 18.2 172 —39 —31 —04 —18 —28 —34 29 26 49 31 
12. Commonality () 128 31 33 63 28 19 24 32 —44 —24 —57 —47 —61 
11. 347 83 16 08 06 29 —o8 15 09 20 —08 26 —06 08 
14 tion 109 34 21 12 08 —12 31 08 —33 —39 —28 —36 —26 26 —25 
15. Vocabulary 20.1 6.7 47 25 06 17 36 17 —23 —44 —52 —38 —47 37 —02 
Day 3 intercorrelations 
1. Synonym 108 63 
2. Contrast 1 
3. Coordinate TOP $7 019 onde 
4. Superordinate 12.2 60 45 —05 —10 
5. Subordinate 2.8 17- 21 19 06 
6. Functional 18.7 5.5 —00 09 —08 —03 —15 
7. Multiword 44 78 —12 —2 —19 14 —15 —21 
9. Distant r 
10. Reaction Time 7 í He ocu 18 
secon 26 12 — E = 11 33 
i gere 13 —40 —35 01 —08 —12 5 
failure | 204 168 —28 —20 —12 —2 —39 19 31 63 1 
12. Commonality (%) 1247 772:8. 2139/5002 DEUS 32 07 $0 72534. —38 bly —42. —-54 
13. Age 34.7 83 09 09 03 16 —23 13 05: 13 —14 20 06 11 
14. Education 10.9 34 31 05 26 —04 08 10 —16 —42 —24 —32 —30 23 —25 
15. Vocabulary 20.1 67 56 18 30 22 15 12 —21 —48 —44 —34 —40 42 —02 
Day 4 intercorrelations 
1. Synonym 13.5 6.3 
2. Contrast 7.8 5.2 16 
3. Coordinate 10.3 49 29 44 
4. Superordinate 13.2 69 54 04 —00 
5. Subordinate 49 24 28: 01 
6. Functional 21.4 6.3 —16 02 —35 04 —09 
7. Multiword 3.0 49 00 03 —0 13 —07 —02 
8. Blank 14 2.9 —22 05 03 —15 —06 —01 01 
9. Distant 3.6 3.9 —38 —20 —04 —19 —26 —39 —12 21 
10. ee HDD 
secon 2.6 12 —02 —2 — cT We 04 22 28 
11. F IDEO) 25 E 
'ailure 15.20 145 —29 —13 08 —16 —24 —37 —02 25 60 28 
12. Commonality (%) 13.2 28 36 56 15 37 20 48 —10 —23 —60 —37 —47 
13. Ae 347 83 12 15 05 18 14 14 12 14 —08 20 —05 18 
14. Education 109 34 18 07 00 —17 11 04 —19 —40 —25 —38 —26 18 —25 
15. Vocabulary 20.1 62 39 19 .04 04 22 64 13 —42 —40 —34. —38 25 —02 
ELO ee Ee ß ae, 


= 


IpropnvNAMIC Sets mw Worp Association 


* 
J Table 1—Continued 
——— — 
Total intercorrelations (4 days) 
M SD 
Variable II MAI Sw ee 8, hae FOOD TEGU- ase Ge 
À SL6 22.6 
à 37.6 230 14 
i te 390 150 24 62 
inate 301. 23.3. 38 —00 
e 153° 63 ARIES 0l 
802 214 —16 05 —30 —08 —17 
2, Multiword 16. 238 —25 —13 13 —13 18 
B 41 TEE H TH Bt XE og a 
8 -Si — -—36 — 32 
. a 2.7 20 —34 —27 1 
ó 12 —20 —4 — 00 —27 —13 19 44 30 
n tion 
ET Tailure 87.9 60.8 —42 —23 —0S —16 —22 — 19 35 63 34 
da imonality (%) 12.6 2.7 41.66 .81- 26 1301 4] — —43 = —49 — 93 
. 34.7 8.3 11 —0 2 18 1 21 —n 25 12? 10 
14. 10.9 3.4 32 12 d —I0 23 1i —28 —SO —30 —38 —37 20 —25 
1$. Vocabulary 20.1 67 56 26 14 is 32 M —24 —$1 —581 —39 —53 42 —02 66 


TABLE 2 


Rotatep OnrHOGONAL Factor Loapincs ON 4 Successive Days 


Variable I II III IV V h? 

Day 1 
1. Synonym E —12 62 14 39 7 
2. Contrast 13 19 —09 91 —02 88. 
3. Coordinate 03 —38 03 85 —06 88 
4. Superordinate —02 01 90 —10 —18 85 
5. Subordinate 13 —03 —04 —04 90 84 
6. Functional 21 90 —12 —12 —15 90 
7. Multiword —51 —15 30 —21 24 48 
S8. Blank — 76 —12 —21 07 00 64 
9. Distant —26 —47 —57 — 23 —32 77 
10. Reaction Time (seconds) — 72² —02 —08 —21 —12 59 
b 11. Reproduction Failure —41 —41 —30 —27 —08 51 
12. Commonality (%) 41 40 27 62 16 80 
13. Age —58 53 14 08 15 67 
14. Education 75 10 03 06 24 63 
15. Vocabulary 61 23 26 23 32 65 

% variance (72) 22 13 13 15 9 

Day 2 
1. Synonym 28 —12 82 06 76 
2. Contrast 02 04 03 88 77 
3. Coordinate 00 —44 07 72 72 
4. Superordinate —09 —1 81 —05 68 
5. Subordinate 50 —26 27 20 43 
* 6. Functional 01 92 —13 04 87 
7. Multiword —29 —22 13 —50 40 
8. Blank —62 —14 —14 —04 42 
9. Distant —33 —38 —60 —17 64 
10. Reaction Time (seconds) —53 —08 —01 —48 49 
11. Reproduction Failure —30 —49 —41 —34 62 
12. Commonality (45) 21 41 33 71 83 
13. Age —56 21 47 10 59 
14. Education 81 09 —01 10 67 
15. Vocabulary 69 22 40 13 71 

P variance (63) 19 12 16 16 


Variable I 

Day 3 
1. Synonym 24 
2. Contrast —1¹ 
3. Coordinate 10 
4. Superordinate 03 
5. Subordinate 06 
6. Functional -04 
7. Multiword —06 
8. Blank -64 
9. Distant —18 
10. Reaction Time (seconds) -8 
11. Reproduction Failure —33 
12. Commonality (%) 10 
13. Age —56 
14. Education 82 
15. Vocabulary 66 
% variance (69) 15 

Day 4 
1. Synonym 30 
2. Contrast —09 
3. Coordinate —02 
4. Superordinate —07 
5, Subordinate 14 
6. Functional —14 
7. Multiword —12 
8. Blank —67 
9. Distant —29 
10. Reaction Time (seconds) — 47 
11. Reproduction Failure —33 
12. Commonality (96) 07 
13. Age —48 
14. Education 81 
15. Vocabulary 74 
% variance (67) 16 

Total (4 days) 

1. Synonym 34 
2. Contrast 03 
3. Coordinate 05 
4. Superordinate —12 
5. Subordinate 37 
6. Functional 04 
7. Multiword —35 
8. Blank —68 
9. Distant —28 
10. Reaction Time (seconds) —58 
11. Reproduction Failure —48 
12. Commonality (%) 24 
13. Age —58 
14. Education 81 
15. Vocabulary 68 
J variance (66) 20 
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^l 1 TABLE 3 
a? ‘Rotate Oxruoconar Facrog Loapines or 
: Factor Scores 


Day Factor I II III IV V 


I 94 09 11 10 10 09 94 
II 08 87 10 03 OS 14 70 
III 12 03 84 OL 27 18 81 
IV 04 03 os 82 os OS 83 
V 1309 14 03 02 95 95 
I 97010202 07 12 96 
II 01 88 15 17 Ol 00 91 
III 02 22 88 07 08 28 91 
IV 01 19 os 92 15 02 83 
I 97 04 OS 06 O8 Ol 82 
II 07 88 Ol 06 19 O4 82 
III 06 06 93 06 Ol 16 95 
IV 07 03 07 89 15 03 90 
V n 22 0515 8 15 82 
I 97 02 11 03 00 OS 86 
II 05 87 18 20 12 13 96 
HI 13 08 90 11 10 07 86 
IV 00 16 09 
V 0215 11 02 8 11 81 


de de de de de Gà Q5 Q4 Cà Q6 Mà Bà F6 N o m m 


Signs omitted because of arbitrary sign reversals 
in factor scores derived from four separate factor 


y feature sharply distinguishing this set 
from the other two set factors was the 
finance of the Functional variable and 
endence of the other structural variables 
pt for a slight negative relationship to 
dinate). The positive loading of Com- 
ity and the negative loading of Re- 
luction Failure in Factor II also appeared, 
ffering magnitudes, on the other two set 


Other response variable 


W intrinsic predicate of SW (e.g, APPLE, RED) 
W intrinsic predicate of RW (e.g. RED, APPLE) 


on of or upon RW (e.g., HIT, BALL) 
ciated actions (e.g., RUN, LEAP) 
noun responses 

al verb responses 

adjective responses 


E 


RW extrinsic predicate of SW (e.g., APPLE, ROTTEN) 


extrinsic predicate of RW (e.g., ROTTEN, APPLE) 


iables represent mutually exclusive 
dines du us ADAE IL of RW, Variables 22-24, was not scored for 


ese Scores, 
-adjectives, etc. Pearson r's were computed for total perí 
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factors. The negative loading of Distant as- 
e in Factor II also appeared on Factor 

The relationship of Functional associates 
to other response tendencies, shown in Table 4, 
was especially helpful in differentiating 
Factor II from the other set factors. Func- 
tional associates typically involved a relation- 
ship between concrete objects, eg., FOOT, 
SHOE; DOCK, BOAT. It may be noted in Table 4 
that the subjects who gave many Functional 
associates tended also to name a concrete 
object in response to SWs that denoted an 
attribute (Variables 18-19) or an action 
(Variable 20). The object-referent associates 
typical of the subjects who gave many Func- 
tional associates resulted in many noun re- 
sponses (Variable 22). It may be seen in 
Table 4 (Variables 18-20 and 22) that all of 
these tendencies, characteristic of the subjects 
with a set to give Functional associates, were 
reversed (negatively correlated) with all of 
the other structural variables. 

The two structural variables characterizing 
Factor III, essentially independent of the 
other structural variables, were Synonym and 
Superordinate. As with the other two set 
factors, Commonality loaded positively, and 
Reproduction Failure loaded negatively. 
Factor III shared with Factor II a negative 
loading on Distant associates, Age and Educa- 
tion seemed more strongly related to Factor 
III than to the other set factors. 


TABLE 4 
CORRELATES OF THE STRUCTURAL VARIABLES 


Structural variable 
Functional Synonym resp Contrast vun 
00 —10 04 — 29 —37 
—05 —37 —44 —21 — 30 
30 220 — 17 — 60 — 82 
37 —37 —27 —56 —58 
45 — 50 — 44 —35 — 49 
— 12 59 39 40 36 
40 —37 — 13 —33 —31 
—19 62 60 15 11 
—23 20 —11 52 42 


eee ie. no response received 
or ambiguous forms, e.g., noun- 
(on 500 SWs) of the 79 subjects. 


From Table 4 it may be seen that, in sharp 
contrast with Functional associates, Synonym- 
Superordinate associates were negatively cor- 
related with object-referent responses to ad- 
jective and verb SWs (Variables 18-20) and 
with noun responses, per se (Variable 22). 
The “concretizing” type of associate which 
names a possible attribute of the object 
denoted by SW also was negated by the set to 
give Synonym-Superordinate associates (Vari- 
able 17). Instead of naming a concrete object, 
subject to the action denoted by a verb SW 
(Variable 20), the subjects giving Synonym- 
Superordinate associates tended to give verb 
responses to verb SWs (Variable 21) and 
to give many verb responses in general (Vari- 
able 23). 

Contrast-Coordinate were the dominant 
variables on Factor IV, independent of the 
other structural variables. Commonality also 
loaded positively. Average Reaction Time 
tended to load negatively, indicating that the 
subjects high on Factor IV tended to give 
rapid responses. The pattern of correlations 
with other response tendencies was very 
similar for the Synonym-Superordinate and 
the Contrast-Coordinate variables, with one 
major exception, as shown in Table 4: the sub- 
jects giving Contrast-Coordinate associates 
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had a strong tendency to give adjective re- 
sponses (Variable 24) rather than verb or 
noun responses, 

Table 5 was designed to illustrate the 
importance of taking into account idiodynamic 
sets when interpreting responses in the word- 
association experiment. 

As shown in Table 5, the greatest number 
of high Commonality responses was given to 
SWs that “fit” the subject's set. Conversely, 
the lowest number of “individual” responses 
(i.e., given by less than 3% of the population) 
was given to SWs most appropriate to the 
subject's set. Frequency of mediation faults 
(Variables 7-11, with Reaction Time greater 
than 3 seconds counted as a fault) also was 
predictable (except for Factor III subjects on 
Functional SWs) from knowledge of the sub- 
ject's set. 


Discussion 


In the word-association experiment, the 
term set traditionally has been reserved to 
denote a special orientation of the subject, 
induced by the examiner’s instructions or ex- 
perimental conditions. All subjects in the 
present experiment received the same instruc- 
tions from the examiner, yet three groups of 


TABLE 5 
Errect or Ser Uron COMMONALITY AND MEDIATION FAULTS 


Type of 
e Functional 


Average commonality (%) of responses 


II. Functional 19.3 
III. Synonym-Superordinate 13.6 
IV. Contrast-Coordinate 16.1 


Average frequency of individual responses 


II. Functional 3.8 
III. Synonym-Superordinate 7.2 
IV. Contrast-Coordinate 7.2 
Average frequency of mediation faults 

II. Functional 5 
III. Synonym-Superordinate 11.0 
IV. Contrast-Coordinate 9.0 


Type of SW 
Synonym-Superordinate 


Contrast-Coordinate 


14.5 16.0 
15.3 10.3 
13.5 19.8 
6.0 6.0 
5.6 94 
7.7 53 
9.6 83 
11.0 12.5 
11.0 7.2 


Note.—Each type of set is represented by 12 subjects with factor score greater than .50 on one set factor and less than 


.50 on the other set factors (N — 36). Each type of SW is 
of response (Functional, Synonym-Superordinate, 
words). The three groups of SWs were equated (fi 
Commonality value. Commonality of responses is 


by 20 SWs that elicited QUEUE 0 Kind 
er two kin = 


Individual response is given by less than 3% of 196 subjects. Mediation faults all f: d, e£» 
a delayed Reaction Time, Distant response, with Reproduction Failure = three faults). pase enee End Tone per wor 


\ 
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subjects behaved as if under quite different, 
but very specific, instructions. Since these 
Subjects, on different occasions and with dif- 
ferent word lists, were highly consistent in 
following their own implicit instructions, or 
personal interpretation of the examiner's 
instructions, they may be said to have 
evidenced three different sets, Although no 
inquiry was conducted to confirm the point, it 
is highly unlikely that these subjects were 
aware of their set. Investigators from the 
Wurzberg school to the present time have 
noted the inability of the subjects to describe 
the processes mediating SR word connections 
in the word-association experiment. 

Adult subjects in controlled association ex- 
periments experience little difficulty in adopt- 
ing a set to give either Functional, or 
Synonym, or Contrast responses. What, then, 
determines the tendency of many subjects to 
adopt predominately one or the other of sev- 
eral equally “possible” sets in the free-associa- 
tion experiment? In the present study differ- 
ences in "attitude toward words" appeared to 
parallel differences in the subjects' implicit 
instruction. It may be hypothesized that the 
Subject's basic attitude toward words influ- 
enced his interpretation of the examiner's 
instruction. When asked to associate words 
an individual with a concrete, denotative 
attitude toward words would tend to give 
Object-referent associates. An individual with 
@ more abstract, conceptual attitude toward 
Words would be more likely to associate words 
by their logical relationships to other words. 
These differences in attitude toward words 
Would give rise to idiodynamic associative sets 
Tesembling Factors II and III, for example. 

It seems highly probable that in Factor II 

€ set was to interpret words as denoting 
Concrete objects. Associations tended to be 
object-object, attribute-object, action (on)- 
object, etc. The SR word connections were 
% 4 upon experiential contiguity, not 

logical" relationships. The high-positive 

loading of Commonality suggests that con- 

ventionality of object-referent associates, con- 

nected by experiential contiguity, was a major 
Source of variability on this factor. 

he negative loading of Distant associates 

on both Factors II and ITI seemed inconsistent 


with an interpretation of Factor II as repre- 
senting an object-referent set. Inspection of 
the Distant associates given by Factor III 
subjects revealed them to be conceptually re- 
mote from SW, as the name of the category 
implies, e.g., PROBE, POSSIBLE; PROMISE, LOSS. 
The so-called Distant associates of Factor II 
subjects, however, commonly were really con- 
crete, trivial aspects of the thing denoted by 
SW, e.g., scan, HAIR. Although both types of 
responses were assigned to the same category 
in the present study, the reanalysis revealed a 
qualitative difference between Distant asso- 
ciates on the two factors. The Distant asso- 
ciates of Factor II subjects were consistent 
with an object-referent set. 

In contrast to Factor II, the Factor III sub- 
jects seemed to interpret words conceptually, 
i.e., within the context of their conceptual ref- 
erents. The predominate associates were syn- 
onyms or superordinates of SWs. This tend- 
ency to classify or to define SW as a concept 
was particularly evident in the Multiword re- 
sponses of Factor III subjects, e.g., PRESS, 
BEAR DOWN; CIRCULATE, MOVE ABOUT. Also, 
on SWs that usually evoke Contrast associates, 
Factor III subjects occasionally “passed up” 
a high-commonality Contrast response to give 
a Multiword definition, e.g., SHORT, NOT LONG. 
Vocabulary correlated .56 with the Synonym 
variable (Table 1, total 4 days) and probably 
was an important source of variability on Fac- 
tor III. Low-Vocabulary subjects with a set 
to give conceptually related responses were a 
source of the Distant associates on this factor, 
e.g., RELISH, PLANT. 

In many response tendencies Factor IV sub- 
jects were very similar to Factor III subjects 
(see Table 4). It would appear, however, that 
subjects high on Factor IV took the examiner’s 
instructions literally to “Give the first word.” 
The great frequency of Contrast and Coor- 
dinate associates, high Commonality, and fast 
Reaction Time that characterize Factor IV 
suggests the speed orientation of these sub- 
jects. The extreme speed with which Contrast 
and Coordinate associates can be given has 
been noted by several investigators (Karwoski 
& Schacter, 1948; Wells, 1911; Woodworth & 
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Wells, 1911).* Moreover, when the same sub- 
jects are retested under intense time pressure, 
the number of Contrast and Coordinate asso- 
ciates given more than doubles (Siipola, Wal- 
ker, & Kolb, 1955). Despite the predominance 
of Contrast and Coordinate associates on Fac- 
tor IV, however, it would be more accurate to 
characterize this set as one to give the first 
possible response, rather than as a set spe- 
cifically to give contrasting associates. For 
example, on SWs that tend to elicit an ex- 
tremely popular Functional or Superordinate 
primary response, the subjects high on Factor 
IV often gave the primary response more 
frequently than Factor II or III subjects. The 
12 Factor IV subjects presented in Table 5 
responded THREAD to NEEDLE more frequently 
than the 12 Factor II subjects, though they 
could have given a coordinate, PIN. Similarly, 
PARROT evoked BIRD more frequently from the 
Factor IV subjects than from the Factor III 
subjects, despite the "availability" of many 
coordinating associates. On the other hand, 
Factor IV subjects more frequently gave low- 
commonality, banal associates such as RULE, 
RULER; STAIR, WAY. Factor IV appears to rep- 
resent a kind of linguistic-reflex, or speed, set 
resulting, incidentally, in many Contrast and 
Coordinate associates. 

A more complete understanding of these 
three idiodynamic sets might be attained by 
means of controlled association experiments, 
in which systematic modifications of explicit 
instructions are used by the examiner to in- 
duce in the subject an object referent, a con- 
ceptual referent, or a speed orientation, The 
explicit instructions that evoke response pat- 
terns resembling those in Factors II-IV should 
supply clues to the implicit instructions under 
which subjects high on these factors were 
operating. 

The influence of idiodynamic sets in facili- 
tating or interfering with the mediation of 


* A Contrast associate tends to be the terminal link 
in a chain of association. If the subject were to 
associate next to his own response word, the most 
probable associate would be the original stimulus 
word, e.g., BLACK, WHITE; WHITE, BLACK. This is not 
as true of the other structural variables, e.g., BARK, 
TREE; TREE, LEAVES; Or, CABBAGE, VEGETABLE; VEGETA- 
BLE, FOOD. The paucity of competing associates may 
account in part for the faster reaction time of 
Contrast associates. 


SR word connections should not be overlooked 
in word-association studies. As shown in Ta- 
ble 5, the largest number of primary (and 
fewest individual) responses was given to SWs 
most compatible with the subject's set. On 
the other hand, it may be seen in the same 
table that a set of one kind actively interfered 
with mediation of responses to SWs that were 
more compatible with one of the other sets. To 
illustrate, the subjects with a conceptual- 
referent set would tend to achieve a higher 
Commonality score and commit fewer media- 
tion faults in associating to a list consisting of 
concept words like ANGER, BEAUTIFUL, and 
WISH. 'The subjects with an object-referent 
set would, however, tend to have more media- 
tion faults and lower Commonality in associ- 
ating to these words. The situation would be 
reversed if the list consisted of “thing” words 
like STOVE, RIVER, and WINDOW. According to 
the Minnesota norms (Russel & Jenkins, 
1954), these two lists of SWs have the same 
Commonality value. Clearly, word lists 
equated for experimental purposes by means 
of Commonality norms are not actually 
equated for all subjects. An equal number of 
SWs compatible with each of the different idio- 
dynamic sets seems to constitute an additional 
requirement for equated word lists. For any 
SW list, the proportion of words that are com- 
patible with the subject's idiodynamic set is 
a significant determinant of the Commonality 
score he achieves and of the number of media- 
tion faults he commits. Commonality itself 
is a complex variable, a resultant score derived 
from consensus within different set types. 


CONCLUSIONS 


1. The present study corroborates the ob- 
servation of other investigators that, in the 
free-association experiment, individuals ex- 
hibit characteristic associative sets. 

2. Three idiodynamic sets were identified: 


5The 100-word Kent-Rosanoff list, the most 
widely used list in the search for “correlates of 
Commonality,” is particularly defective. Of the 100 
primary (most popular) response words, 38 are Con- 
trast or Coordinate associates, yielding a sum Com- 
monality score of 1,746; only 10 primary response 
words are Synonym or Superordinate associates, 
yielding a sum Commonality score of 351 (Russell & 
Jenkins, 1954). 
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* (a) Object-referent set—the subject interprets 
the task as one of naming an object associated 
in everyday experience with the object, at- 
tribute, or action denoted by SW. It was 
hypothesized that an important determinant 
of the subject’s interpretation was a concrete, 
denotative attribute toward words in general. 
(6)Conceptual-referent set—the subject in- 
terprets the task as one of specifying a word 
that is related logically (in the sense of rela- 
tionship to other concepts) to the word named 
by the examiner. An abstract, conceptual atti- 

- tude toward words in general was hypothesized 

_ to account for the subject’s interpretation of 

| » instructions. (c) Speed set—the subject in- 

terprets the task literally to respond as fast as 

Possible. Other subjects generally can be in- 

— duced to produce responses characteristic of 

this set by the simple expedient of emphasiz- 
ug the importance of speed (Siipola et al., 
1955). 
$. The subjects consistently exhibited the 
Same idiodynamic set on different occasions 
and in responding to different word lists. 
— 4. Idiodynamic set facilitates high com- 
. monality associates to SWs that are most com- 
‘Patible with the subject's specific set, but in- 
terferes with association to words that are 
more compatible with another set, (a) The 

Subjects tend to give the most popular re- 
Sponse to SWs that are compatible with their 
Set, but in remaining consistent within their 
Set frequently give uncommon responses to 
Words that are more compatible with other 
Sets. Hence, the Commonality score the sub- 

achieves is a partial function of the pro- 
Portion of SWs in the list that happen to be 
Compatible with his set. (5) Mediation faults 
Occur most frequently on SWs that are incom- 

‘ — Patible with the subject’s set. In clinical appli- 

Cations of the word-association technique, the 

- Subjects idiodynamic set should be considered 

n the interpretation of so-called “complex 
Cators." (c) It follows that word lists 

. Squated for grammatical form, familiarity, and 
commonality value still may vary appreciably 
in difficulty level, depending on the subject’s 
Set. Equated word lists should have an equal 

.. humber of words compatible with at least the 
three idiodynamic sets so far identified. 

5. On each of the 4 days, a major factor 


appeared, characterized as “general ability to 
cope with the task,” which was independent 
of the set factors, 


Ibrobx NA,, SET IN ACUTE SCHIZOPHRENICS 


Perhaps the most striking examples of bi- 
zarre thinking, of associative disorganization, 
are to be found among schizophrenic patients. 
The word-association performance of schizo- 
phrenics is characterized by Distant associates, 
erratic reaction times, perseverations, neolo- 
gisms, etc. (Rapaport, Gill, & Schafer, 1946). 
Most commonly, however, these aberrant re- 
sponses occur amid a majority of normal re- 
sponses. Do the normal associates given by 
schizophrenics follow a systematic pattern; 
and, if so, does this pattern resemble the idio- 
dynamic sets identified in normal subjects? 
The present study addresses itself to these 
questions. 

The 79 hospitalized schizophrenics ex- 
amined in this study were tested, when cir- 
cumstances permitted, while acutely psychotic, 
preferably shortly after admission to the hos- 
pital. The intent was to obtain the best 
possible record of clearly schizophrenic asso- 
ciations. It will be recalled that these schizo- 
phrenics were matched closely for age, educa- 
tion, and intelligence (Vocabulary) with the 
79 normal subjects in the preceding study. 
The same word lists were administered to the 
schizophrenic subjects in exactly the same 
manner as to the normal subjects. Statistical 
procedures were identical to those described 
in the preceding study. 


RESULTS 


The means, standard deviations, and inter- 
correlations of the 15 variables on each day 
are provided in Table 6. On each of the 4 
days the schizophrenic subjects scored lower 
than the normal subjects on all 6 structural 
variables. As expected, they committed sub- 
stantially more of each of the five mediational 
faults on every day. Commonality scores of 
the schizophrenics on all days, it follows, were 
lower than those of the normal subjects. 
Clearly, the two samples of subjects must be 
considered as representing different popula- 
tions, with respect to mean levels on these 12 
response variables (compare Tables 1 and 6). 
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TABLE 6 


Means, STANDARD DEVIATIONS, AND. INTERCORRELATIONS OF 15 VARIABLES 
ror 79 Scmmoruxkwic Mew ox 4 Successive Days 


Day 1 intercorrelations 


Variable 7. UIT EE Se Oe AA E 
E 13.5 69 
2. Contrast. 3s 68 Uu 
3. Coordinate L2] 8.8 16 6 
4. Su inate 109 63 49 —08 —03 
5. nate 338. 12 A -0G Hs 
6. Fu 1 153 73 OF 09 —05 18 16 
7. Multiword 1&1 208 —26 —49 —49 —24 —20 —32 
8. Blank 64 105 —22 —10 —30 01 —13 —13 06 
9. Distant 76 91 —M —10 —04 —37 —36 —26 23 —14 
10. Reaction Time 
"nc $37 14 —M —1 —2 0 o —0 18 23 —01 
im 312 29.2 —47 —41 —40 —40 —35 —5$1 47 20 41 31 
12. Commonality (46) SUC 3E 3$. 0 See Sk Ua 44 —9 — —4$ S33 -n 
13. 353 —03 —26 —30 08 07 —0 20 11 —o Ol 07 —19 
14: Education 109 32 10 22 23 —03 13 005 —21 —31 02 —38 -25 26 —25 
15. Vocabulary 203 67 42 .82 8H 05 24 14 —21 —38 —16 —43 —39 45 —02 
Day 2 intercorrelations 
1. 94 62 
rem $3 67 -0 
3. Coordinate ar 352 103 '"H 
He miu $i o i 16 
6. Functional léi 71 135 14 19 3 15 
7. Multiword 108 183 01 —43 —36 —09 —20 —41 
9. Distant jd 4 —4-H 9M 3 EM Ak 
10. Reaction Time 5 zZ E: 
11 (seconds) 3.7 14 13 —43 —30 30 —0 o 06 10 07 
“Failure 354 301 —36 4 —37 —25 —2 -49 3 11 51 14 
12. Commonality(%) — 10.0 38 35 64 $2 39 26 59 —s4 —19 —44 —36 —s7 > 
E 353 74 04 -07 -11 09 is 04 13 04 —07 06 —06 
1. tion 10. 32 04 08 09 —07 09 09 —14 —19 —07 —22 —04 12 25 
15. Vocabulary 204. 63 . 41, 29 30/019 22 19 —322 S34 —25 —36 —3 45 —02 
Day 3 intercorrelations 
1. Synonym 98 6.8 
2. Contrast 78 80 04 
3. Coordinate 9435..52 «28. 90 
4- Superordinate R3! 165 55$ SI d 
s. 22/913 - 19- 193888. 25 
6. Functional 33 63 12 10 28 28 28 
7. Multiword 114 177 —05 —34 —38 —03 14 —29 
iiem e EE 
» re m ^ 14 rd —38 m m 
x] d = 1 —11 03 os 09 —05 
1. Reproduction 
failure 40.9 27.7 —27 —36 —27 —23 —4 35 06 54 13 
12. Commonality (9%) 89 35 39 63 73 41 47 s9 —43 —15 —43 —22 —63 
1 AT a 353 74 05 —06 04 17 —07 15 05 07 —02 10 —0 01 
14. tion 109 32 12 00 09 01 00 —0 —15 —1 —01 —22 —04 06 —25 
5. Vocabulary 20.3 67 S2 36 47 16 12 06 —22 —29 —20 —25 —33 49 —02 
Day 4 intercorrelations 
1. 8 112 6.6 
2. Contrast 12 50 07 
3. Coordinate 96 5:9 26 69 
4. II 
5. te 3.6. 24. [49 23) $5 32 
6. Functional 155 80 21 15 10 31 30 
7. Multiword 9.1 157 —14 —39 —27 —li —05 —38 
8. Blank 63 13.3 —22 —16 —30 04 —31 —10 —03 
9. Distant 63 85 —32 —12 —10 —34 —33 —30 —08 —09 
6 Pd) 1 
É d —23 E 1 
5 iw 3533 28.5 —40 —35 —3 5 
ailure 2 J —35 —39 —23 —27 —44 44 17 49 12 
13, Commonality (% — 100 38 45 61 47 34 5; 67 —46 —2 =AL 5672 
14. Educati UMP EMEN Ve E T E a 
: ion . : —17 —17 —07 —22 —09 15 — 
15. Vocabulary 2052.06. 46 40 39 1. 32. 05.—24 C31 —19 227.38 40 —02 
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rotated factor loadings on each of the 
cessive days are shown in Table 7. Ex- 
on of this table quickly shows that 
is over the 4 days were quite variable and 
ot be discussed collectively at the outset 
the preceding study of normal subjects. 
ally, the results of Day 1 in Table 7 will 
Data from several other 
then will be marshaled prior to enter- 
into the intricacies of results on the other 


" 
n ted. 


ctors I-III in Table 7, Day 1, indicate 
that Functional, Contrast-Coordinate, and 
ynonym-Superordinate-Subordinate repre- 
ented three essentially independent modes of 
esponses. This is much the same as the results 
T normal subjects, with Subordinate re- 
ponses entering more strongly on the concep- 


Variable I 


Reaction Time (seconds) 
Reproduction Failure 
Commonality (95) 


on Time (seconds) 
roduction Failure 
Commonality (95) 
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tual-referent factor for the schizophrenics. 
Factor V appears to be an "ability to cope 
with the task" factor, with Education and 
Vocabulary high positive and reaction time 
and Blank high negative. In the schizophrenic 
sample Distant associates on Day 1 tended to 
be independent of the set factors (except Fac- 
tor III) and to characterize a separate factor, 
IV. On the first day they were tested thesc 
schizophrenic subjects certainly may be said 
to have revealed idiodynamic sets closely 
resembling those found in normal subjects. 
In the preceding study it was found instruc- 
tive to examine the relationship of the struc- 
tural variables to other response tendencies, 
An identical analysis for the present sample 
is presented in Table 8. A comparison of 
Table 4 (normal subjects) with Table 8 


TABLE 7 
Rotatep OrtHoconaL Factor LoapmNGs ON 4 Successive Days 


II m IV v 
—19 81 12 a 
—83 = =F 18 
—83 10 —09 27 
—01 77 —04 —19 
07 70 —06 16 
05 08 —05 07 
67 =a) —32 —06 
03 —16 —31 70 
—08 44 77 09 
26 27 38 -6 
35 at 32 7 
yi 46 E 26 
51 03 —24 —03 
—1$ 02 07 72 
—14 26 E 76 
18 17 9 16 
07 16 —64 —06 72 
—37 E —10 —04 81 
—32 = —08 —06 65 
c3 34 —64 Tis 65 
—16 —05 —21 —27 37 
—45 —02 —63 12 61 
89 2 06 —10 85 
02 07 c —16 59 
—25 17 88 —01 88 
—22 79 —04 —22 72 
25 34 65 05 61 
—46 —50 85 06 85 
23 —04 —07 <P 60 
05 —14 —04 76 68 
05 —39 ds 36 "4 
11 17 20 9 
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Table 7—Continued 
Variable I Hu III IV V h? 
Day 3 
1. Synonym —47 —05 69 — 28 06 78 
2. Contrast — 46 34 -44 —42 —15 72 
3. Coordinate — 57 35 —17 —53 — 14 77 
4. Superordinate — 12 02 82 — 34 —09 82 
5. Subordinate 03 03 —00 —63 09 41 
6. Functional 13 32 18 — 59 —17 53 
7. Multiword 04 —92 01 17 —14 89 
8. Blank 68 07 —02 14 — 00 49 
9. Distant -O 39 —22 79 —06 83 
10. Reaction Time (seconds) 27 04 79 20 —16 76 
11. Reproduction Failure 19 — 19 — 05 72 0² 59 
12. Commonality (95) —39 36 04 —79 —06 90 
13. Age -11 —03 16 03 —76 62 
14. Education —38 06 04 05 74 71 
15. Vocabulary — 7 08 10 —25 30 75 
% Variance (70) 15 10 14 22 9 
Day 4 
1. Synonym —43 —23 61 —30 32 80 
2. Contrast —36 —57 —55 —02 16 78 
3. Coordinate —58 — 43 —32 04 22 67 
4. Superordinate —02 —22 77 —35 03 76 
5. Subordinate —64 —20 14 —44 —04 67 
6. Functional —04 — 72 23 — 18 — 25 67 
7. Multiword — 10 81 0¹ —23 —18 75 
8. Blank 80 —03 —02 —13 —07 67 
9. Distant —07 20 —07 85 — 08 78 
10. Reaction Time (seconds) 05 06 81 24 —20 76 
11. Reproduction Failure 15 65 —02 41 —14 63 
12. Commonality (96) —36 — 78 02 —35 12 87 
13. Age — 06 10 00 —44 —50 45 
14. Education —03 00 — 06 —04 86 75 
15. Vocabulary —41 — 20 —07 —29 64 70 
J% Variance (72) 14 20 14 12 12 
TABLE 8 
CORRELATES OF THE STRUCTURAL VARIABLES 
Structural variable 

Other response variable Super- Coor- 
Functional Synonym ordinate Contrast dinate 
16. RW intrinsic predicate of SW (e.g., APPLE, RED) 24 15 34 zT —11 
17. RW extrinsic predicate of SW (e.g., APPLE, ROTTEN) — — 03 —26 =20 —04 00 
18. SW intrinsic predicate of RW (e.g., RED, APPLE) 54 —01 01 — —13 
19. SW extrinsic predicate of RW (e.g., ROTTEN, APPLE) 45 . 10 — 25 —25 
20. Action of or upon RW (e. g., HIT, BALL) 62 ta E 00 06 
21. Associated actions (e.g., RUN, LEAP) 27 42 34 37 39 
22. Total noun responses 54 17 18 06 23 
23. Total verb responses Eu) 31 27 =13 —03 
24. Total adjective responses 03 22 05 49 49 


Note.—Variables 16-21 and the 5 structural variables represent mutually exclusive categories, 
ese 11 scores, Grammatical form of RW, Variables 22-24, was not scored for amb 


verbs, noun-adjectives, etc, Pearson r's were computed for total performance (on 500 SWs) of the 79 


more than 1 of th 


i.e., no response received 
iguous forms, e.g., noun 
subjects. 
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* (schizophrenic subjects) reveals the great 
similarity between the two samples. Schizo- 
phrenic subjects giving many Functional asso- 
clates tended also to name objects in response 
to adjectives and verbs (Variables 18-20) and 

- 40 give many nouns in general (Variable 22). 
Schizophrenic subjects giving Synonym-Super- 
ordinate associates tended not to give object- 

, feferent responses to adjective and verb SWs 

(not as marked as in the case of normals), 
but to give somewhat more verb responses 

"(Variables 21 and 23). As in the analysis of 

normal subjects, schizophrenic subjects who 

1 many Contrast-Coordinate associates 

ore closely resembled Synonym-Superordi- 

mate subjects, except for a tendency to give 

hy adjective responses (Variable 24). 

The factors appearing on Day 1, together 

with the correlates of the structural vari- 

ables, afford for the schizophrenic sample evi- 
nce for the same three hypothesized idio- 
amic sets as those appearing in the normal 
mple. In the preceding study of normal 
ects successful differential predictions, 
upon the hypothesized sets, were made 

Commonality, individual responses, and 

ency of mediation faults (see Table 5). 

Same predictions were made for the pres- 


2 Type of set 


L-i Functional 
Average commonality (%) of responses 
II. Functional 14.2 
III. Synonym-Superordinate 9.5 
IV. Contrast-Coordinate 10.9 


2 


ge frequency of individual responses 
II. Functional 82 


- Synonym-Superordinate 10.3 

IV. Contrast-Coordinate 10.5 
frequency of mediation faults 

II. Functional 123 

- Synonym-Superordinate 19.8 

IV. Contrast-Coordinate 13.5 


Note.—Each type of set is repr 
ler set factors (V=36). on Day 1. 


ality value. Commonality of responses is the perc 


d R. 


by 12 subjects with factor score greater 
esented by eb i o 


ype ol 1s 
onse (Functional, Synonym-Superordinate, Contrast-Coordinate 
jects) for sum frequency of pri responses, i.e. 
"Tee three groups of SWs were equated (from dE UE ach subject's pese was ease 196 subjects. 
response is given by less than 3% of 196 subjects. Mediation 
eaction Time, Distant enone T Reproduction Failure — three faults). 


ent schizophrenic subjects. In this case, how- 
ever, the subjects were selected for specific 
set (same procedure as used with normal sub- 
jects) by their factor scores on Day 1 only. 
The same 60 SWs used in Table 5 were used 
to obtain the results shown in Table 9, As 
in the case of normal subjects, schizophrenic 
subjects with any one of the three idiodynamic 
sets achieved a higher Commonality score, 
gave fewer individual responses, and com- 
mitted fewer mediation faults on the 20 SWs 
most compatible with his set. 

The evidence to this point supports the view 
that the three idiodynamic sets identified in 
normal subjects were operative also in acutely 
psychotic schizophrenics. But, returning to 
Table 7, it may be seen that the factor analy- 
ses on Days 2, 3, and 4 bear little resemblance 
to the factors consistently found with normal 
subjects or to the Day 1 factors found with 
these schizophrenic subjects. Before attempt- 
ing to describe the complex changes that 
evolved with successive retesting, one might 
ask the critical question: Do these changes 
indicate that the schizophrenics "lost" their 
sets after Day 1? A straightforward answer 
to this question may be obtained by attempt- 
ing to make the predictions shown in Table 9, 


TABLE 9 


EFFECT or Set (DETERMINED BY Day 1 Scores) UPON CowMoNALITY AND MEDIATION 
FAULTS ON ALL Days 


Type of SW 


Synonym-Superordinate Contrast-Coordinate 

10.8 9.6 
14.0 9.3 

9.1 17.7 
10.3 10.5 

8.5 10.7 
10.8 7.1 
16.2 164 
18.7 19.9 
15.4 10.8 


resented by 20 SWe. Quat cleited preemia ti oro 
ted 2 is that predominately one 
ate to . of the other two kinds (N — 60 


ults are all faults (can exceed one per word, e.g., 
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but to do so for Days 2, 3, and 4 only, using 
Day 1 set as the predictor. As may be seen in 
Table 10 such predictions can be made suc- 
cessfully. It would appear that the sets were 
operative in these subjects after Day 1. 

Further evidence of the consistency with 
which these sets were operative over the 4 
days is provided in Table 11. The scores 
treated in Table 11 are each subject's day-by- 
day deviations (z scores) from his own mean. 
Every subject thus had 4 z scores on each of 
the 12 variables, With 79 subjects, this pro- 
cedure yielded 316 scores on each variable. 
The variables, so constituted, were intercorre- 
lated and factor analyzed. Factors I, I, and 
III in Table 11 indicate that Functional (neg- 
ative to Multiword), Synonym-Superordinate- 
Subordinate, and Contrast-Coordinate were 
response modes which tended to vary concomi- 
tantly over time, independently of each other. 
Factor IV indicates that Reaction Time and 
Blanks tended to vary concomitantly over 
time, independent of other response tenden- 
cies. These factors represent temporal dimen- 
sions and could emerge only to the extent that 
the subjects were consistent over the 4 days 
with respect to the idiodynamic sets. 

Now that it is established that the idiody- 
namic sets were, in fact, operative after Day 1, 
the question arises: Why is this consistency 
not reflected in the factor solutions on Days 2, 
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3, and 4? Speaking loosely, the factor solu- 
tions underwent a complete reversal over time 
(see Table 7). On Day 1 the independent 
set factors were dominated by the very high 
loadings of the structural variables; by Day 4 
the factors were dominated by independent 
mediation fault variables with the structural 
variables represented by low loadings scattered 
over several different factors. 

The first clue e. provided by the devia- 
tions from the subject's own means, which 
were calculated for the factor analysis shown 
in Table 11. Examination of the z scores of 
the 12 subjects selected to represent each set 
(i.e., used in Tables 9 and 10) revealed that, 
on Day 1, average z scores on the variables 
identifying their set were positive. On Day 4 
their z scores on the same variables were nega- 
tive. On the structural variables not repre- 
sentative of their set the opposite was true. 
For example, the 12 object-referent subjects 
had, on Day 1, an average z score of .29 on 
Functional and an average z score of —.55 on 
the other five structural variables. On Day 4 
these z scores were reversed, being —.01 and 
-44, respectively. The same tendencies were 
found in subjects with conceptual-referent and 
speed sets. This finding indicates that there 
was some loss of set upon repeated testing. 
However, since these z scores were deviations 
from the subjects! own means they provide no 


TABLE 10 


EFFECT or Set (DETERMINED BY Day 1 Scores) upon CoMMONALITY AND MEDIATION 
Faurrs on Days 2, 3, AND 4 


Type of SW 
Type of set 5 
Functional Synonym-Superordinate Contrast-Coordinate 

Average commonality (%) of responses 

II. Functional 134 7.5 114 

III. Synonym-Superordinate 8.9 114 10.3 

IV. Contrast-Coordinate 9.8 5.6 184 
Average frequency of individual responses 

II. Functional 84 10.4 9.6 

III. Synonym-Superordinate 10.8 84 10.0 

IV. Contrast-Coordinate 10.4 11.8 7.2 
Average frequency of mediation faults 

II. Functional 124 15.6 15.8 

III. Synonym-Superordinate 20.4 18.8 18.0 

IV. Contrast-Coordinate 14.8 16.6 11.8 


Note.—Same subjects and same SWs (omitting words used on Day 1) as shown in Table 9. 
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TABLE 11 
ROTATED ORTHOGONAL Factor LOADINGS or COVARIANCE SCORES 

; Variable I I IH IV he 
1, Synonym 01 61 00 —09 I 38 
2. Contrast 37 —24 58 03 53 
3. Coordinate —03 07 82 —05 68 
4. Superordinate 09 67 —10 —29 55 
5. Subordinate 05 41 21 29 30 
6. Functional 63 35 —06 18 56 
7. Multiword —69 19 —02 01 52 
8. Blank — 30 06 —07 —45 30 
9. Distant 31 —47 — 43 —25 57 
10. Reaction Time (seconds) 01 08 08 — 86 75 
11. Reproduction Failure —38 —16 —33 —05 29 
12. Commonality 56 47 32 23 69 

% Variance (51) 14 14 12 ll 


, Note.—Scores used in this analysis were, for each variable, 
variable; hence, N 79 X 4 or 316 


information on the proportion of each kind of 
associate he was giving on Day 4; that is, on 
the relative “strength” of set on Day 4. This 
information may be derived from the subjects’ 
deviations each day from the mean of the 
total sample. 

Examination of daily deviation scores from 
the group means confirmed the above finding. 
For example, on Day 1, the 12 object-referent 
Subjects had an average z score of 1.47 on the 
Functional variable and an average z score of 
~-35 on the other five structural variables. 
On Day 4 these subjects had an average z 
of .72 on Functional and a z of —.10 on the 
other five variables. Note, however, that these 
Subjects were, on Day 4, still evidencing an 
object-referent set. Analyses of the deviation- 
Score patterns of the subjects with a con- 
ceptual-referent or speed set yielded similar 
results. 

One source of the differences in daily factor 
Solutions now becomes clear. Each of the 
three sets was operative on all days but be- 
came less pre-emptive on repeated testing. 
Tt should be added also that the greatest 
change took place on Day 2. Rather than a 
Progressive “weakening” of set each day, the 
Most typical tendency was for a sharp break 
to occur between Days 1 and 2 with less 
Change thereafter. 

Mediation-fault variables dominated Fac- 
‘ors I-IV on Day 4: T, Blank, loading .80; 
H, Multiword, .81; III, Reaction Time, .81; 

ME Distant, .85 (see Table 7, Day 4). Re- 


each day's deviation score from the subject's own mean for that 


production Failure loaded on both Factors II 
(.65) and IV (.41). Thus, by Day 4 media- 
tion faults were essentially independent of 
each other for these schizophrenic subjects. 
By using factor scores derived from the Day 4 
analysis, it was possible to select 10 subjects 
as representative of each factor, i.e., with fac- 
tor score greater than .50 on one factor and 
less than .50 on each of the other three fac- 
tors. The z scores (deviation from total sample 
mean) of these subjects were then examined 
for all 4 days. A pattern of changes compara- 
ble to that found on the structural variables 
was discovered. However, instead of converg- 
ing over time, like the z scores on the struc- 
tural variables, z scores on the mediation-fault 
variables diverged over time. For the 10 sub- 
jects high on Factor I (Day 4), the average z 
scores on the Blank variable went from 1.54 
on Day 1 to 2.02 on Day 4. For the Factor II 
subjects, the Multiword variable went from 
1.19 to 1.69. On the Reaction Time variable 
Factor III subjects went from .65 to 1.25; 
and on the Distant variable Factor IV sub- 
jects went from an average z score of .63 on 
Day 1 to 1.85 on Day 4. In each of these 
groups of subjects the incidence of mediation 
faults of all other kinds was lower on Day 1 
and tended to decline over the 4 days. It is 
evident that these subjects, on Day 1, com- 
mitted one type of fault more frequently than 
any other and, on repeated testing, persisted 
in committing even more of this one kind of 
mediation fault and still fewer of the other 
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faults. Thus, a second source of the differ- 
ences in factor solutions on different days is 
identified. 

Initially, to examine the influences of the 
three idiodynamic sets, 12 schizophrenic sub- 
jects representing each set were selected by 
means of Day 1 factor scores. Above, 10 sub- 
jects were selected by the same procedure to 
represent each of the mediation fault factors 
but from Day 4 factor scores. About half of 
the subjects selected by Day 1 factor scores 
also were selected by Day 4 factor scores. 
Since the same subjects often appeared in both 
analyses, it was possible to observe directly 
a third major source of the change in factor 
solutions on different days. Of the 12 object- 
referent subjects on Day 1, 2 were high on 
the Distant factor, 2 on the Blank factor, and 
1 on the Reaction Time factor on Day 4. The 
conceptual-referent subjects on Day 1 scat- 
tered on Day 4, with 5 on the Reaction Time 
factor, 2 on the Multiword factor, and 1 on 
the Distant factor. Of the 12 speed-set sub- 
jects on Day 1, 3 appeared high on the Distant 
factor, 2 on the Blank factor, and 1 on the 
Reaction Time factor on Day 4. 

Three major changes in the schizophrenic 
sample on repeated testing were: (a) a tend- 
ency for idiodynamic sets to become less pre- 
emptive, (b) a tendency for one kind of 
mediation fault (the one most frequent on 
Day 1) to become more stereotyped, and (c) 
a tendency for the subjects with the same idio- 
dynamic set on Day 1 to evidence stereotypy 
on different mediation faults on subsequent 
testing. All of these changes, it might be 
noted, had a negligible effect upon group 
means on different days; the changes were 
offsetting. Perhaps it ought to be re-empha- 
sized also that idiodynamic sets were still 
operative on all 4 days, despite the very 
marked changes in factor solutions that were 
generated, in large part, by the three trends 
described above. 


Discussion 


Deliberate effort was made in the present 
study to obtain subjects who manifest a most 
severe form of associative disturbance, acutely 
psychotic schizophrenics. The success of this 
effort was evidenced by the marked mean dif- 


ferences between the present sample and the 
sample of normal subjects, particularly on the 
mediation faults, or complex indicators. De- 
spite these large mean differences, the same 
three idiodynamic sets that were found with 
normal subjects were found operative also in 
the schizophrenics. The conclusions regarding 
idiodynamic set in normal subjects, listed in 
the preceding study, apply without alteration 
to these schizophrenic subjects, though some 
additional conclusions may be warranted by 
the present study. 

To the degree that these idiodynamic sets 
may be used to represent association structure, 
normal and schizophrenic subjects appeared 
to share a common associative structure. Bopp 
(1955), using a different association tech- 
nique, arrived at the same conclusion. She 
had 40 normal subjects and 40 schizophrenic 
subjects rate 16 words on a 13-scale Osgood 
semantic differential. Contrary to her original 
hypothesis of difference between the groups 
in semantic frame of reference, she concluded 
the following: 

Factor analyses of semantic judgments give the same 
semantic factors for the two groups, and the same 
semantic differential scales were even used to repre- 
sent these dimensions of meaning. Not only is the 
semantic factor structure the same, but within the 
semantic space there is no appreciable group differ- 
ence between concept meaning. Hence, schizophrenic 
thinking does not represent mere chaotic thinking, 
and it does not appear to touch the basic semantic 
structure [p. 69]. 


Taken in combination with Bopp’s results, 
the discovery in schizophrenics of idiodynamic 
sets comparable to those of normal subjects 
suggests a useful differentiation within the 
broad term “association disturbance” between 
association structure and association process, 
i.e., mediational efficiency at a particular time. 
The distinction may have potential usefulness 


we 


for better understanding of the nature of asso- 


ciation disturbance in schizophrenia. The 
interpretation of a deviate response as the 
product of aberrant association structure has 
implications very different from interpretation 
of the response as resulting from a temporary 
“inaccessibility” to an otherwise normal ass0- 
ciation structure. The former interpretation, 
for example, implies the necessity of psycho- 
logical treatment (psychotherapy) of schizo- 
phrenics. The latter interpretation admits 
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the possibility of totally effective somatic 
» treatment, e.g., correction of a biochemical ab- 
normality which has acted to keep the indi- 
vidual in a confused state, resulting immedi- 

ly in a "normal" person. The remarkable 
"normalizing" effects of tranquilizing drugs, 
With some schizophrenics, is a case in point. 
The reverse effect, the temporary “psychosis” 
produced in normal subjects by LSD, is 
another. In both instances, normal and psy- 
chotic association processes emerge and van- 
ish, though association structure evidently 
remains unchanged. 

Another suggestive bit of evidence is pro- 
vided by a longitudinal study of one individual 
(Moran, Mefferd, & Kimble, 1960b). A 20- 
item word-association test was administered 
“to a schizophrenic on 246 consecutive days. 
‘Only 30 alternate forms were used; hence, on 
thirty-first day, he responded to a form 
had taken 1 month before. At an arbitrary 
t point (100 days) all subsequent responses 

_ Were scored as “new” (not given previously to 

SW), or “old” (given previously to SW). The 

ividual received chlorpromazine and elec- 
troshock in the fifth and sixth months. Shortly 
after cessation of electroshock treatment, he 

"evidenced a marked clinical improvement and 

the number of new associations soared from 
an average of 38-64%. This increase in new 

E was accompanied by a marked 

e in Commonality scores. In the eighth 
8 his condition deteriorated, accompanied 
by an encroachment of the (same) old asso- 
jations (34-49%) and lower Commonality 
res (62-42). Clearly, in this schizophrenic, 
[ features of a normal association structure were 
t and emerged during the temporary im- 
Provement which followed somatic treatment. 
- To return to idiodynamic sets in schizo- 
"hrenics, it was noted that such sets appeared 
‘Most clearly at the time of first testing and 
_ Were less evident, though still present, on sub- 
sequent retesting. Comparable changes in set 
Were not observed in the small samples of 
mal subjects, though similar tendencies 
tight well be detected with larger samples. 
E ard (1962), for example, has demon- 
strated convincingly in a series of five rigorous 
Bor with normal subjects, that sig- 
Meant changes do occur between the first 
and subsequent performances of subjects 


tested repeatedly, and that the second (or 
later) performance affords superior psycho- 
metric differentiation. The marked changes in 
the present schizophrenic samples bear out 
Howard’s conclusions. 

With regard to the nature of these changes 
in set on successive days, little may be added 
to the descriptive account given in the sec- 
tion on results. There it was noted that schizo- 
phrenic subjects with a definite idiodynamic 
set on Day 1 tended on subsequent days to 
give fewer of the associates that characterized 
his set and more of the associates that were 
typical of the other two sets. Sets were opera- 
tive on all 4 days, but were weaker after 
Day 1. The changes that occurred in subjects 
with one set were compensated by changes 
occurring in subjects with other sets, so that 
the total sample means of the structural vari- 
ables remained about the same on all days. 

One possible lead to a better understanding 
of these temporal shifts in set is afforded by 
the concomitant changes in Commonality 
scores. The considerable accuracy afforded by 
Commonality norms in predicting response 
faults (Laffal, 1955) and even specific RWs 
(Russell & Jenkins, 1954) is well known. 
However, predictions based upon knowledge 
of the subject’s idiodynamic set frequently go 
counter to those based upon Commonality 
norms. For example, from the Minnesota 
Commonality norms alone it would be pre- 
dicted that a Minnesota student probably 
would respond CHAIR (p > .80) rather than 
FURNITURE ( < .05) to the word TABLE. 
Prior knowledge of a subject’s concept-refer- 
ent set would alter these probabilities, e.g., 
CHAIR (p < .80) and FURNITURE (p > .05). 
In the present samples of object-referent and 
conceptual-referent schizophrenic subjects, as 
sets became less pre-emptive, average Com- 
monality scores increased. Put another way, 
on repeated testing the responses of these sub- 
jects became more predictable from Common- 
ality norms alone. In the normal subjects this 
was not so; sets were sustained, relatively un- 
changed over the 4 days, and Commonality 
scores were very stable over the same period. 
Thus, schizophrenics with an object-referent 
or conceptual-referent set showed a decreasing 
tendency to strain for associates (frequently 
uncommon ones) consistent with their set and 
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tended to give, instead, associates more con- 
sistent with those given by the average indi- 
vidual. 

Commonality scores of Speed-set subjects 
did not increase on repeated testing. It will 
be recalled that the set to give the first pos- 
sible response resulted, from the beginning, in 
many associates of high Comomnality. At 
this point it might be well to draw a sharper 
dividing line between the so-called Speed set 
and the other two sets, The object-referent 
and conceptual-referent sets are hypothesized 
to represent different orientations toward 
words in general. No such hypothesis is of- 
fered for the Speed set. Object-referent and 
conceptual-referent subjects alike may be in- 
duced to produce associates characteristic of 
Speed-set subjects, by application of time pres- 
sure (Siipola et al., 1955). 

Another marked difference between the nor- 
mal and the schizophrenic subjects was the 
tendency of the latter to commit increasingly 
more of one particular kind of mediational 
fault and fewer of the other kinds. Again, 
little may be added to this descriptive ac- 
count. Normal subjects were highly consistent 
on all days with respect to both structural and 
mediation fault variables, as shown in Table 3. 
Different schizophrenic subjects with the same 
set on Day 1, however, frequently appeared 
with high factor scores on several different 
fault factors on Day 4. Thus, in normal sub- 
jects one may predict from idiodynamic set, 
to some extent, the kinds of mediation faults 
he is most or least likely to commit; in schizo- 
phrenics types of idiodynamic set and type of 
mediation fault were less closely related. 

It was the purpose of these studies to iden- 
tify idiodynamic sets and to examine some of 
their implications for the study of association 
structure by means of word association. The 
phenomenon of idiodynamic set seems to rest 
upon solid empirical ground, replicable over 
occasions with the same normal subjects and 
even in acutely psychotic schizophrenics. The 
rationales offered to account for these sets are, 
of course, very tentative. The authors have 
confirmed, with object-referent and concep- 
tual-referent college students, the very marked 
increase in Contrast-Coordinate associates 
under intense time pressure, as reported by 
Siipola, Walker, and Kolb (1955). The term, 


Speed set, seems appropriate for the factors 
characterized mainly by Contrast-Coordinate 
associates. The basic differences in attitude 
toward words, hypothesized to account for the 
object-referent and conceptual-referent sets, 
is more speculative. Should these constructs 
prove useful, these idiodynamic sets ought to 
be assessed quite easily, without recourse to 
elaborate factor analyses as in the present 
study. For example, a word list consisting of 
homonyms that allow for a clear object- 
referent versus conceptual-referent associate 
might serve to differentiate the types, e.g. 
SWs like ALTER, CUFF, CURB, DUCK, HIDE, 
LOAF, NOVEL, VICE, and wATCH. Once diíferen- 
tiated, it would be of interest to determine the 
extent to which these two association tenden- 
cies are related to other cognitive processes. 
For example, in recall of a randomized list of 
homonyms, together with unambiguous object- 
referent and unambiguous conceptual-referent 
words, would subjects with an object-referent 
set tend to "cluster" (Bousfield & Cohen, 
1955) the homonyms with the unambigu- 
ous object-referent words (e.g., ALE, WINE, 
WHISKY), and the conceptual-referent sub- 
jects cluster the homonyms with the unam- 
biguous conceptual-referent words (e.g., AIL, 
WHINE, COMPLAIN) ? 

An interesting bit of confirmatory evidence 
for the constructs of object-referent and con- 
ceptual-referent associative sets comes from 
Ogden and Richards (1948): 


The metaphorical aspects of the greater part of 
language, and the ease with which any word may be 
used metaphorically, further indicate the degree to 
which, especially for educated persons, words have 
gained contexts through other words. Very simple 
folk with small and concrete vocabularies do, on the 
other hand, in some degree approximate to the ac- 
count given above (p. 211),® since the majority of 
their words have naturally been acquired in direct 
connection with experiences. Their language has 
throughout many of the characteristics of proper 
names [p. 214]. 


€ Ogden and Richards (1948) stated: 

So far we have reached the level of the under- 
standing of simple names and statements, and à 
considerable range of reference can be recorded and 
communicated by this means alone. A symbol 
system of this simple type is adequate for simple 
referents or aggregates of simple referents, but it 
fails at once for complex referents, or groups ° 
referents which have a structure more intricate 
than mere togetherness [p. 211]. 
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This statement was discovered by the pres- 
ent authors after the above formulations con- 
cerning idiodynamic sets were achieved. It 
would appear that Ogden and Richards, ap- 
proaching the problem of “meaning” in a 
very different manner, had arrived at a highly 
similar conception of differences in attitude 
toward words. This observation by Ogden 
and Richards adds not one whit to the em- 
pirical evidence in support of the rationales 
for the idiodynamic sets; but, for the present 
authors at least, it contributes substantially 
lo the verisimilitude of the constructs. Ogden 
and Richards attributed differences in atti- 
tude toward words to differences in education 
level. In the present study these differences 
were in the direction predicted by Ogden and 
Richards in both the normal and the schizo- 
phrenic samples. However, the differences 
were not large (conceptual-referent subjects 
averaged 5 months more education and 3.3 
more words correctly defined on the WB vo- 
cabulary list, than the object-referent sub- 
jects) and are not very helpful in accounting 
for idiodynamic associate set differences. 


CONCLUSIONS 


l. With respect to mean differences, the 
sample of normal subjects and the sample of 
Schizophrenic subjects may be said to repre- 
Sent different populations. On each of the 4 
days the schizophrenic subjects scored lower 
than the normal subjects on all six structural 
variables and higher on all five mediation fault 
variables: the schizophrenics also had a lower 
Commonality score on each of the 4 days. 

2. Despite these mean differences between 
the two samples on all 12 response variables, 
the idiodynamic sets found in normal subjects 
Were found also in acutely psychotic schizo- 
Phrenics, In fact, the conclusions derived from 
the preceding study of normal subjects apply 

to the present sample of schizophrenics. 

3. Although the three idiodynamic sets were 
Operative on all days in the schizophrenic 
Samples, marked changes occurred after Day 
l. (a) Sets became less pre-emptive on re- 
Peated testing. In object-referent and con- 
Ceptual-referent subjects, weakening of set was 
accompanied by an increase in Commonality 
Score, This follows, since to maintain con- 


sistency of idiodynamic set frequently re- 
quires the giving of low Commonality asso- 
ciates (see Tables 5, 9, and 10). (b) As the 
Speed set became less pre-emptive, Common- 
ality scores did not increase. It was noted 
that the Speed set itself tends to result in high 
Commonality responses. The Speed set may 
be of a different order than the other two 
sets; its rationale does not seem to require any 
particular attitude toward words but rather 
an attitude toward test taking. (c) Schizo- 
phrenic subjects tended to give progressively 
more of one kind of mediation fault and fewer 
of other kinds. The fault that became stereo- 
typed was predictable from Day 1 perform- 
ance, since it tended to be the most frequent 
fault given on that day. However, different 
schizophrenic subjects with the same idiody- 
namic set on Day 1 tended to become stereo- 
typed on different faults on subsequent days. 

4. It was suggested that association dis- 
turbance may be viewed as stemming from 
an aberrant association structure or from tem- 
porary inaccessibility of a latent normal struc- 
ture. The present findings and those of Bopp 
(1955) support the latter view of association 
disturbance in schizophrenia. 


SUMMARY 


Individual differences in characteristic as- 
sociative set were investigated. Initially, 100 
normal subjects and 96 schizophrenic subjects 
were examined. The subjects from the two 
samples were then matched by pair for 
age, education, and vocabulary yielding 79 
matched pairs. All subjects were tested indi- 
vidually under free-association instructions. 
Different lists of 125 words each were admin- 
istered on 4 successive days. Responses were 
scored for Synonym, Contrast, Coordinate, 
Superordinate, Subordinate, Functional, Mul- 
tiword, Blank, Distant, average Reaction 
Time, Reproduction Failure, and Common- 
ality. Age, Education, and Vocabulary were 
included also, yielding a total of 15 variables. 
Separate factor analyses (principal compo- 
nents, varimax rotation) were conducted for 
each day. 

Essentially the same factors emerged on 
each separate day in the analysis of normal 
subjects. Three orthogonal factors, character- 
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ized by Functional, or Synonym-Superordi- 
nate, or Contrast-Coordinate associates, were 
interpreted as representing idiodynamic asso- 
ciative sets. The three sets were further 
interpreted as object-referent (concrete, deno- 
tative attitude toward words), conceptual- 
referent (abstract, conceptual attitude toward 
words), and speed set (task-taking attitude 
of giving the fastest possible response) , respec- 
tively. The subjects with one of the above 
sets tended to give high Commonality asso- 
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ciates to SWs most compatible with their set 
and to commit more mediation faults on the 
other SWs. This was interpreted as reflecting 
the facilitative and inhibitive effects of idio- 
dynamic set. 

The same three idiodynamic sets were found 


K 


in the schizophrenic sample. However, after 
Day 1 the sets, though still operative, were - 


less pre-emptive. It was hypothesized that 


schizophrenics do not differ from normals in 


association structure. 
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EXPERIMENTAL STUDIES OF ASSOCIATIVE 
VARIABLES IN ORIGINALITY ' 
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A series of experiments was conducted to study associative variables that 
may facilitate problem-solving performance on problems having a specific 
correct solution. Several experiments were conducted with a group form 
of the two-string problem. It was found that prior verbal learning of 
relevant response sequences failed to affect problem-solving performance 
in the predicted manner. A more extensive series of experiments was 
conducted employing the Remote Associates Test (RAT) of originality. 
Facilitation of solutions to the items was found to vary with the extent 
to which prompting stimuli were associated with the problem solutions. 
Manipulation of associative-variables reliably influenced performance on 
RAT. Problem-solving performance on RAT, in contrast, was relatively 


resistant to changes in “extrinsic” variables. 


* pau research at the University of 
California, Los Angeles, on training vari- 
- ables influencing originality employed prob- 
lem materials for which there is no one correct 
solution (Maltzman, Bogartz & Breger, 1958; 
Maltzman, Simon, Raskin, & Licht, 1960). 
Uncommonness of the obtained responses was 
laken as the criterion of originality. With 
Such tasks it was found that inducing sub- 
jects (Ss) to emit uncommon associations in a 
modified word-association situation resulted 
in an increased disposition to emit uncommon 
Tesponses in new stimulus situations. 

The general purpose of the present series 
of experiments was to investigate associative 
variables influencing performance on problems 
having a unique solution, where only one un- 
common response is correct, or at best a small 
number of responses meet the criterion. Most 
of the experiments to be reported here at- 
tempted to prompt or increase the probability 
Of occurrence of the problem solution by pre- 
Senting stimuli or evoking responses associ- 
ated with the solution response. This approach 
therefore assumes that the principles operat- 
—— 
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ing in originality, and problem solving gen- 
erally, are not radically different from the 
principles operating in simpler kinds of learn- 
ing situations (Maltzman, 1960). 
Originality appears to be particularly com- 
plex and inscrutable. But such behavior, or 
any other phenomenon, seems complex only 
as long as we do not know the relevant ante- 
cedent conditions and principles governing the 
behavior. One of the most important ante- 
cedent conditions of problem-solving behavior 
is the past history of the component responses 
constituting the final response chain called the 
problem solution. Unfortunately, the past his- 
tory of the relevant behavior is usually un- 
known and uncontrolled when the typical 
problem-solving experiment is conducted with 
college students. One alternative is to teach 
Ss an artificial language which will later be 
employed in problem solving (Moore & Ander- 
son, 1954). In this manner apparent control 
over the past history of relevant responses 
may be obtained. An approach of this kind 
has several limitations. One of them, perhaps 
the least serious, is the practical one of the 
large amount of time needed to teach Ss even 
a limited language. In addition, the associa- 
tive strengths induced do not begin to approxi- 
mate those found in common usage in a natural 


language. 


A second approach, the one employed here, 
is to vary the reaction potential of pre-existing 
responses or stimuli associated with the prob- 
lem solution. Past research of this kind has 
been of two types. One avenue of study has 
been to prompt relatively specific responses 
relevant to an appropriate solution (Judson, 
Cofer, & Gelfand, 1956). A second research 
approach has attempted to produce relatively 
nonspecific prompting or transfer effects which 
facilitate a particular problem solution (Dun- 
can, 1961; Flavell, Cooper, & Loiselle, 1958; 
Maltzman, Brooks, Bogartz, & Summers, 
1958). The present study reports the results 
of studies manipulating both kinds of experi- 
mental variable. The first series of experi- 
ments reported here employed a group form 
(Guetzkow, 1951) of the Maier (1930) two- 
string problem in an attempt to replicate and 
extend the studies of Judson et al. (1956). 
The second and more extensive series of ex- 
periments used the Remote Associates Test 
(RAT) of creativity (Mednick, 1962) as the 
performance measure, 

Experiments by Judson et al. ( 1956) em- 
ployed the group form of the two-string prob- 
lem as a performance measure in one of a 
series of experiments designed to study asso- 
ciative variables influencing problem solving. 
The Ss provided as many written solutions as 
possible to the problem of grasping both 
strings simultaneously even though they ap- 
peared to be beyond arm's reach. The pendu- 
lum solution, attaching a weight to one of 
the strings and swinging it in pendulum 
fashion, was considered the correct solution. 
Prior to the presentation of the problem, and 
without knowledge that the problem would be 
administered, Ss received rote-learning ses- 
Sions. The principal experimental group re- 
ceived different lists of words to learn in serial 
order. One of the lists contained the relevant 
response sequence ROPE, SWING, PENDULUM, 
The purpose of this training was to establish 
a response chain, and by its repeated occur- 
rence in the verbal-learning situation increase 
its probability of occurrence in the problem- 
solving situation, If such a response chain 
occurs in the problem situation and is initially 
evoked by sight of a picture of two strings, it 
should mediate a pendulum solution to the 
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problem. The experimental results obtained 
by Judson et al. (1956) tend to support such 
an interpretation. 

"Their results suggest that it is possible to 
manipulate the initial response hierarchy in a 
non-problem-solving situation and by so doing 
to facilitate solution of a problem subsequently 
encountered. Such a procedure would permit 
the study under relatively standardized con- 
ditions of all the variables known to influence 
verbal learning in relation to response se- 
quences evoked in subsequent problem-solv- 
ing situations. Problem-solving performance 
could then be studied as a function of vari- 
ables known to influence verbal learning under 
the relatively standardized conditions devel- 
oped for the study of rote learning. 

The first two experiments attempted to rep- 
licate the studies of Judson et al. (1956) pre- 
paratory to the investigation of the effects 
upon problem solving of additional verbal- 
learning variables. The negative results of 
these experiments led to the second series of 
experiments which employed a different prob- 
lem task. 


EXPERIMENT I 


The first experiment attempted to repeat 
what seemed to be the relevant conditions of 
the experiment by Judson et al. (1956). How- 
ever, their study was designed to produce a 
specific prompting effect, establishment of a 
relevant response sequence in verbal-learning 
sessions which would be evoked in the prob- 
lem situation. A condition was therefore added 
in order to determine whether a nonspecific 
positive transfer effect could be produced. A 
method of inducing uncommon word associa- 
tions or originality training was employed for 
this purpose (Maltzman et al., 1960). 


Method 


Subjects. The Ss were 282 students drawn from 
introductory psychology classes, 162 women and 119 
men. 

Procedure. Three groups received verbal learning 
prior to presentation of the group form of the two- 
string problem. The learning list consisted of 10 
words. For Group X, the first three words were 
ROPE, SWING, and PENDULUM. The remaining seven 
words were unrelated fillers, Presentation of the first 
three critical words in sequence was designed to 
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facilitate the occurrence of the pendulum solution to 
the two-string problem. 

Group X, received ROPE, TIE, PACKAGE as the first 
3 critical words on their list. This response sequence 
was designed to interfere with the occurrence of the 
pendulum solution. A third group, Cı, served as a 
control condition, receiving 10 words, all presumably 
unrelated to the solutions for the two-string problem. 

These three conditions are similar to conditions 
employed by Judson et al. (1956). Words presented 
to Ss were obtained from the lists used by Judson 
et al. (1956). There were five oral presentations of 
the list to each group at a 4-second rate. The three 
groups were instructed prior to the start of verbal 
learning that there would be a subsequent retention 
test. The test was administered after presentation of 
the two-string problem. At the time of learning the 
word list, Ss were not told that the two-string 
problem would be subsequently given. 

Two additional groups were employed which did 
not receive verbal learning prior to the problem situa- 
tion. Group X, was given a word-association task 
which has been found to increase the uncommonness 
of responses (Maltzman et al, 1960). The stimulus 
words were not associated in any obvious way with 
the pendulum solution for the two-string problem. 
This condition was introduced in order to determine 
whether the word-association originality-training pro- 
cedure would facilitate the occurrence of a specific 
uncommon response, the pendulum solution. 

The final Group, C,, served as another control 
condition, receiving only the two-string problem 
without prior verbal learning or word-association 
training. 

Each S was given a 2-page booklet which consisted 
of instructions, an illustration of the problem situa- 
tion, and space for writing solutions. A photographic 
reproduction of the figure used by Guetzkow (1951) 
in his group form of the two-string problem was 
presented with instructions to write as many solu- 
tions as possible in 16 minutes. All Ss were further 
instructed to indicate which of their responses they 
believed to be the best solution of the problem. 


Results 


The number of Ss giving a pendulum solu- 
tion was determined for each group. Addi- 
tional performance measures obtained were 
the total number of solutions offered, the rank 
order of the “best” solution, rank order of the 
pendulum solution, and the number of words 
correctly recalled in the retention test given 
the verbal-learning groups. 

Table 1 shows the frequency with which a 
pendulum solution occurred in the different 
groups. 

A chi-square test of the relative frequency 
of occurrence of the pendulum solution in the 
five groups was not significant (x? = 7.27, df 


TABLE 1 


FREQUENCY or PENDULUM SOLUTIONS BY MEN AND BY 
Women IN EXPERIMENT I 


Women 

Group ——— = — wets 
Yes No Yes No 

Xi 13 13 15 21 
X. 14 11 7 35 
X. 14 5 11 23 
Cy 9 11 9 19 
C 21 8 7 16 


= 4, p > .05). Since a sex difference is charac- 
teristically obtained with the two-string prob- 
lem (Duncan, 1961; Judson et al., 1956) men 
and women were compared regardless of con- 
dition, As suggested by Table 1 the men ob- 
tained reliably more pendulum solutions than 
the women (x? = 23.46, dí = 1, p < .05). A 
comparison of the relative frequency of pen- 
dulum solutions by the men in the various 
conditions yielded a chi square of 6.40 (df — 4, 
p>.05). A comparable analysis of the 
womens’ performance yielded a chi square of 
6.04 (df —4, p>.05). Although men and 
women differed reliably in their number of 
pendulum solutions, the two groups did not 
differ significantly in their fluency or total 
number of solutions. The mean number of 
solutions of all kinds was 7.10 for men and 
6.83 for women (F « 1, df — 1/279). 

The apparent inconsistency in the per- 
formance of men and women on the two meas- 
ures may be reconciled by examining the rela- 
tionship between fluency and the rank of the 
pendulum solutions for men and for women. 
For men, there was a significant product- 
moment correlation between these measures 
(r = .561, df = 46, p < .05). For women, the 
correlation was not significant (r = .119, df = 
38). The difference in the relationship be- 
tween the rank of a pendulum solution and 
the total number of different solutions suggests 
that only the associative hierarchies of men 
are ordered in a fairly systematic fashion, 
with relatively uncommon solutions such as 
the pendulum solution being low in the hier- 
archy. For women there is no correspondence 
between the uncommonness of a solution and 
its position in the hierarchy. A similar find- 
ing has been reported by Staats (1957). 


Ranks of the solutions rated as best by men 
and by women were not significantly different, 
although there was a tendency for women to 
select a solution which appeared earlier than 
for men. The mean rank for men was 3.50, 
while for women it was 3.26 (F=2.50, 4 
1/275). Mean ranks of the “best” solutions 
obtained under the different treatment condi- 
tions produced a significant F, 15.45 (dj = 
4/272). The error mean square was 1.166. 
Mean ranks for groups X., X., C., X., and 
C, were 4.16, 3.16, 3.68, 2.75, 3.00, respec- 
tively. Groups receiving verbal learning rated 
their best solution as lower in their associa- 
tive hierarchies than groups without verbal 
learning. 

Another unanticipated but related result 
pertains to the number of solutions obtained 
by the different groups. Groups receiving ver- 
bal learning had significantly fewer problem 
solutions, Groups X., X., C,, versus X, C; 
(F = 22.28, df = 1/279, p « .05). There was 
no significant sex difference or interaction. 

The results obtained with the fluency meas- 
ure suggest that verbal learning has a nonspe- 
cific inhibitory effect upon problem-solving 
performance. A re-examination of the fre- 
quency of pendulum solutions in the combined 
verbal-learning versus no-verbal-learning 
groups supports this interpretation. Men with- 
out verbal learning, Groups X, and Ca, ob- 
tained reliably more pendulum solutions than 
men receiving verbal learning, Groups XI, X., 
Cı (x? = 4.99, df — 1, P < .05). Women in 
the combined-verbal-learning versus nonverbal 
groups did not differ reliably (x? = 1.00). 

The previous finding that rank of the pen- 
dulum solution is correlated with fluency for 
men but not women may explain the above 
results that verbal learning produced a de- 
crease in pendulum solutions among men but 
not among women. Since an uncommon re- 
sponse such as the pendulum solution is low 
in the response hierarchy of men, but is not 
in any systematic position in the hierarchy of 
women, reducing the total number of solutions 
would reduce the occurrence of pendulum solu- 
tions only for men. Presumably the uncom- 
mon responses that are low in the hierarchy 
are most susceptible to interference because 
of their relatively weak associative strength. 
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A reduction in the total number of solutions 
given by women as a result of interference 
with uncommon responses in their hierarchies 
would have no consistent effect on their fre- 
quency of pendulum solutions, since the pen- 
dulum solution is not necessarily low in their 
response hierarchies or even present. 

The apparent interfering effects on fluency 
found in the groups that received verbal learn- 
ing suggest that the amount of interference 
may vary with the amount of retention in 
these groups. Another consideration required 
examination of the results of the retention test. 
Without retention of the three critical words 
by the experimental groups, a necessary con- 
dition for facilitating or interfering prompt- 
ing effects on the pendulum solution could 
not be met. It was this consideration that led 
to the administration of the retention test fol- 
lowing the problem-solving task. However, 
examination of the retention date indicated 
that almost all experimental Ss recalled the 
three critical words. Inadequate retention of 
the critical words could not be responsible for 
the apparent absence of differential treatment 
effects, 

The results of Experiment I imply that ver- 
bal-learning groups were subjected to sources 
of interference absent in the remaining condi- 
tions regardless of what other variables were 
present in the latter conditions. Thus Group 
X; which received word-association training 
and Group C, which received no prior experi- 
ence were each significantly superior to the 
experimental and control groups, X,, X», and 
C;, which had different word lists to learn. It 
cannot be concluded from the superiority of 
X; as compared to C, that originality training 
was effective, since X, and C, did not differ 
reliably. These results suggest that the main 
effects obtained were due primarily to the 
presence or absence of verbal learning regard- 
less of the type of list learned. 

The results of Experiment I appear to be 
at variance with those reported by Judson 
et al. (1956) who found a tendency for facili- 
tation or inhibition as compared to a control 
group, depending upon the type of word list 
used. They found no overall depression in the 
frequency of pendulum solutions by the 
experimental groups, 
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There are many conditions that differed be- 
tween the present experiment and the one by 
Judson et al. (1956). One possibility is that 
the critical difference between the two experi- 
ments was the temporal order of the test for 
recall and the two-string problem. Judson 
et al. (1956) gave a retention test for the word 
lists before introduction of the two-string prob- 
lem. In Experiment I the retention test was 
administered after the two-string problem. 
The Ss in both experiments had been in- 
structed that they would receive a subsequent 
test of retention. 

The decrement in problem-solving perform- 
ance in Experiment I may not have been 
caused by verbal learning per se, but by the 


delayed retention test which probably induced 


"rehearsal of the word lists. An obvious test 
of this hypothesis would be to present different 
yerbal-learning groups with the retention test 
before and after the problem-solving task. 
Presentation of the retention test before the 
two-string problem would correspond to the 
procedure of the Judson et al. (1956) experi- 
ment, while administration of the retention 
test after the two-string problem would be 
a replication of the procedure used in Experi- 
ment I. The next experiment was designed 
to make this comparison. 


EXPERIMENT II 
Method 
- Subjects. The Ss were 75 students drawn from 
è ctory psychology. There were 11 men and 14 
Women in each of the three conditions. 

Procedure. Group X, received the same treatment 
as the corresponding group in Experiment I, the 
Word list designed to facilitate pendulum solutions 
And a retention test following the two-string prob- 
lem. Group X, received the same word list, but ob- 
i the retention test before presentation of the 
two-string problem. Group C corresponded to C, in 

ent I. They did not receive the verbal-learn- 
ing task. Other details of the experimental procedure 
Were the same as in Experiment I. 


Results and Discussion 


Table 2 shows the relative frequency of 
pendulum solutions in the three groups. Chi- 


Square tests indicated that for the combined 


Sexes the relative frequency of pendulum solu- 
in the three conditions approached 


TABLE 2 


Farouexcy or Pexovtum SotuTIONS sy Mex AND sy 
Won 1x Exrexrerwr II 


Women 
Group — ——- — 
Y. No Ye No 
X: 6 5 1 is 
X. 8 3 7 7 
c Li 3 4 10 


significance (x° = 404, d/ —2, p< 10> 
05). An analysis of the proportion of pendu- 
lum solutions obtained by the men in the three 
groups was not significant (x° = 1.09). The 
proportion of pendulum solutions obtained by 
women in the three groups did, however, dif- 
fer significantly in the predicted direction 
( = 6.32, p < .05). Women in the experi- 
mental group receiving the retention test prior 
to the two-string problem obtained a higher 
proportion of pendulum solutions than Group 
C, while women in the experimental group 
receiving the retention test after the problem- 
solving task obtained a lower proportion of 
pendulum solutions than the control group. 

An analysis of variance of the total number 
of solutions offered by the three treatment 
groups indicated that they did not differ re- 
liably. Men gave significantly more solutions 
than women (F=6.85, df —1/69, p<.05). The 
interaction between treatments and sex was 
not significant. 

The results of this experiment suggest that 
the interference effects obtained with verbal 
learning in Experiment I may be due to the 
occurrence of the retention test following the 
problem-solving task. A greater number of 
pendulum solutions occurred when the reten- 
tion test was given before the problem-solving 
task, although the difference was reliable only 
for women in Experiment II. However, the 
total number of solutions did not differ in 
the groups as implied by the interference 
hypothesis. 

Since the number of Ss in Experiment II 
was relatively small, reducing the power of 
the chi-square test, and the results of the 
experiment were ambiguous, it was deemed 
advisable to repeat the conditions of this 
experiment. 

A third experiment employing 227 Ss was 
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therefore conducted replicating Experiment 
II. None of the main effects was significant, 
thus failing to reproduce the results of Experi- 
ment II. 

Results from these first three experiments 
were obviously discouraging. Our inability to 
reproduce the results reported by Judson et al. 
(1956) indicated the inadequacy of the two- 
string problem as a dependable problem-solv- 
ing task. Variability in our results from one 
experiment to the next also corresponded to 
the difficulty Judson et al. found in reproduc- 
ing the results of their first experiment in a re- 
liable fashion. This lack of reliability was not 
due solely to the inherent lack of power of 
the chi-square test of the proportion of Ss 
obtaining pendulum solutions, the principal 
performance measure. The fluency measure 
analyzable with parametric statistics did not 
fare much better in its consistency from one 
experiment to another. 

Criticism of the two-string problem has re- 
peatedly occurred (Duncan, 1959; Ray, 

1955). It had been hoped, however, that the 
group form might prove a more adequate per- 
formance situation. These hopes were not 
realized, and as a consequence we discontinued 
our research with the two-string problem and 
turned to another test situation which pro- 
vided a more dependable performance meas- 
ure, as well as possessing a number of other 
important attributes not possessed by the 
two-string problem. 

Obviously, weaknesses inherent in the per- 
formance measure used do not mitigate en- 
tirely the negative results. There was no 
evidence of specific or nonspecific transfer 
effects induced by the relevant experimental 
treatments. 


EXPERIMENT III 


In this and subsequent experiments an at- 
tempt was made to obtain an independent 
estimate of the associative history of the rele- 
vant responses constituting the solution to a 
problem by using norms of associative fre- 
quency. Obviously, not all problems are pres- 
ently amenable to such an approach. At the 
very least, norms of associative strength must 
be available. Fortunately, there is a set of 
problem materials presumably measuring origi- 
nality which approximates this desirable fea- 


ture, The problem materials employed here 
and in subsequent experiments were taken 
from Mednick and King's (Mednick, 1962) 
RAT of creativity. 

Twenty different problems from the test 
were employed in the experiment. Each prob- 
lem or test item consisted of three words, 
The S's task was to find a fourth word that 
was related to each of the three words con- 
stituting a given problem, for example, Ks 
words SIXTEEN, HEART, COOKIES. The answ 
to this item is swEET—sweet sixteen, sweet- 
heart, and cookies are sweet. 

An important feature of the test for our 
purposes is that the solution to each problem, 
such as swEET in the above item, is a stimulus 
word in the Kent-Rosanoff word-association 
list, and most of the words composing a prob- 
lem are relatively uncommon associates of 
their respective solutions. Solution of the test 
problems requires the evocation of remote or 
uncommon associations. The ability to pro- 
duce such uncommon responses is generally 
assumed to be a characteristic of originality 
(Maltzman, 1960; Mednick, 1962). 

An apparent limitation of RAT is that the 
associative relationship between the word 
items and the solution is not in the normative 
stimulus-response order. Problem solutions, 
responses, are stimuli in the Kent-Rosanoff 
list. Since extensive norms are not available 
for the associative frequencies between the 
problem items as stimuli, and the solutions 
as responses, it was necessary to assume that 
the associative strengths reflected in the norms 
for the Kent-Rosanoff list are bidirectional 
(Storms, 1958). 

Assuming that the associative strengths 
between the words constituting a problem and 
its solution are known, it should be possible 
to vary systematically the frequency of cor- 
rect solutions by varying the number and/or 
strengths of associative prompts. The present 
experiment was concerned with the effects on 
problem solving of the number of associative 
prompts and knowledge of results or confir- 
mation. 


Method 
Subjects. The Ss were 160 students from intro- 


ductory psychology classes, 20 in each of the eight 
different subgroups. 


| 


A 


: 


of making them think of different associations and 
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Procedure. For the first 10 problems half the Ss 
received the correct answer, confirmation, immedi- 
ately after they had their opportunity to solve a 

problem. The remaining Ss received no in- 
formation concerning the correctness or incorrectness 
of their solutions. Following the first 10 problems, 
each of these two main groups was divided into 
four subgroups receiving zero, two, four, or six 
presentations of the dominant associate of a given 
solution prior to the presentation of the problem. 
The associate was presented as a stimulus in a word- 
association task. 

"The zero-prompts group received no experience 
with the association task. After a short rest period 
they received the last 10 problems in the same man- 
mer as before. The remaining groups received either 
two, four, or six presentations of the dominant 
associate of each problem solution as the stimulus in 
@ word-association task. Thus in the case of the 
illustrative problem which had the word SWEET as a 
solution, the dominant associate and stimulus in the 
word-association task would be sour. Word-associa- 
tion practice with a relevant stimulus word occurred 
immediately before each successive problem. The Ss 
received the usual word-association instructions to 
respond as quickly as possible with the first word 
that came to mind, but to give a different response 
to successive presentations of the same stimulus word. 
Stimulus words for the word-association prompts and 
the problems were read aloud by the experimenter 
(E). An interval of 1 minute was allowed for the 
Solution of each problem. Five seconds were per- 
mitted for an association the first time a stimulus 
word was presented. An interval of 10 seconds was 
allowed for subsequent associations to the same 
‘stimulus word. The experimental Ss were further 
instructed that the associative training was a method 


that it might improve their problem-solving per- 
formance. 

The experiment was run in group form with the 
groups varying in size from approximately 5 to 10 
in number, 


Results 


The number of correct problem solutions ob- 
tained by each S on the first and the last 10 
RAT problems was determined. A 4x2 analy- 
Sis of variance of the number of correct solu- 


tions on the first list was conducted. The 


_ factors were confirmation versus nonconfirma- 
tion and the varying number of associative 
s which were to be administered before 
the test list problems. Analysis of the sub- 


. Broups which were to receive the different 


| 


Prompts was conducted in order to determine 


. Whether the random assignment of Ss to the 
Aitterent groups was effective. 


D either the main effects nor their interac- 


tion was significant for confirmation versus 
nonconfirmation (F = 1.70, df = 1/152) or 
for number of prompts (F < 1, df = 3/152). 

Figure 1 indicates the results obtained from 
the last 10 problems, the test series. It is ap- 
parent that the number of correct problem 
solutions tends to increase with the number 
of associative prompts, the amount of word- 
association training. Confirmation consistently 
resulted in a larger number of correct solu- 
tions than nonconfirmation of Ss' problem- 
solving efforts. 

An analysis of variance of the test series 
indicated that the prompting and confirmation 
effects were significant (F = 6.45, df = 3/152, 
p<.05; F= 10.08, df= 1/152, p<.05, re- 
spectively). There was no reliable interaction. 
The error mean square was 4.91. A trend 
analysis indicated that the linear trend of cor- 
rect solutions as a function of number of 
prompts was significant under the noncon- 
firmation and under the confirmation condi- 
tions (F = 7.20, df = 1/76, p< 01; F= 
5.05, df = 1/76, p < .05, respectively). 

In his associative interpretation of individual 
differences in originality, Mednick (1962) sug- 
gested that the slopes of the associative hier- 
archies would differ considerably for high and 
low originality Ss. His hypothesis implies that 
low originality Ss would initially emit com- 
mon responses with the commonness decreas- 
ing as a negatively accelerated function of 
repetitions. High originality Ss, in contrast, 
would display a relatively flat hierarchy. Their 
initial associations would already be relatively 
uncommon so that further decreases in the 
commonness of their associations would be 
relatively slight. Mednick (1962) also re- 


Nonconfirmation 
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Frc. 1. Mean correct test solutions in Experiment III. 
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ports that performance on RAT is reliably 
correlated with associative originality. 

The associative hierarchies obtained by Ss 
receiving six presentations of the word-associa- 
tion stimuli were examined in order to evaluate 
Mednick's hypothesis concerning individual 
differences in originality. Analyses of the as- 
sociative hierarchies were limited to Ss in 
Group VI so that uncommonness of associa- 
tions would be near asymptote. 

Three different analyses were applied to the 
associative data. For all analyses the fre- 
quency of occurrence of the different responses 
to each stimulus word was determined for each 
presentation, In the first scoring method the 
rank of each association was determined and 
this rank was employed as the score assigned 
to each S emitting that association on the 
given presentation to the particular stimulus 
word. Each S's associative hierarchy as a 
function of number of stimulus presentations 
was then obtained by determining the mean 
of the ranks of the associations to the 10 
stimulus words at each repetition. 

A second scoring method also employed 
ranks, but here the initial ranks were obtained 
for the frequency of a given association re- 
gardless of the particular stimulus presenta- 
tion. Frequencies for each association to each 
stimulus were summed over all repetitions 
and then ranked. 

A third scoring method used the obtained 
frequencies for each association on each repe- 
tition as the score assigned to each S's re- 
sponses. This procedure is the same as the 
first ranking method except that the raw 
frequencies were used rather than ranks, 

Associative hierarchies obtained with the 
three scoring methods were highly similar in 
shape. Only the analysis employing the fre- 
quency scores will therefore be presented. 
Mean associative hierarchies of the 15 Ss ob- 
taining the highest and the 15 Ss obtaining 
the lowest number of correct solutions on the 
first RAT list are presented in Figure 2. Since 
the associative hierarchies of Ss in the con- 
firmation and nonconfirmation conditions ap- 
peared almost identical in form, this experi- 
mental variable was ignored in analyses of the 
associative hierarchies, 

It is apparent from Figure 2 that the asso- 
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Fic. 2. Word-association hierarchies of high and low 
originality Ss in Experiment III. 


ciative hierarchies of high and low originality 
Ss are quite similar, and do not differ radically 
in shape as suggested by Mednick (1962). 
However, the results of an orthogonal poly- 
nomial analysis of trend indicated that the 
linear components of the two trends differed 
significantly, with the low originality group 
having the larger component (F = 7.16, df = 
1/28, p < .05). This result would seem to sup- 
port Mednick’s hypothesis. However, inspec- 
tion of the two curves indicates that the dif- 
ference in the best fitting straight line for the 
two trends is determined by the first point in 
each curve. The overall shape of the trend 
for creative Ss is clearly different from that 
predicted by Mednick. 

Quadratic components in the two curves 
did not differ reliably (F = 1.39, df = 1/28). 
Low originality Ss according to Mednick’s hy- 
pothesis should have a reliably larger quad- 
ratic component, greater curvature, in the 
trend of their associative hierarchies, 

It is possible that the limited range of scores 
provided by only the 10 problems of the first 
RAT list did not permit a sufficient differentia- 
tion of high and low originality Ss. Associa- 
tive hierarchies were therefore analyzed from 
the highest and the lowest 15 Ss as deter- 
mined by the total scores obtained from the 
initial and the final RAT lists, Neither the 
linear nor the quadratic components differed 
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reliably for the high and low originality 


groups. 

Figure 2 suggests that the associative origi- 
nality of the two groups may differ on the 
first presentation of a stimulus word. How- 
ever, a simple analysis of variance of the asso- 
ciative originality of the high and low groups 
on the first stimulus presentation did not indi- 
cate a reliable difference (F = 2.19, dj = 
1/28). 

In order to obtain another measure of the 
relationship between individual differences in 
originality and the shape of the associative 
hierarchy, the linear components of the trends 
for the associative hierarchies of all 46 ex- 
perimental Ss were correlated with their num- 
ber of correct solutions on RAT. The prod- 
uct-moment correlation between L scores and 
number of correct solutions on the initial RAT 
list was —.14 (p < .05). Since the restricted 
range of RAT scores would tend to suppress 
the size of the correlation, L scores for these Ss 
were also correlated with the total number of 
correct RAT solutions on the initial and final 
tests. A correlation of —.21 was obtained 
between these scores (p < .05). Similar non- 
significant effects were obtained when the 
number of RAT solutions were correlated with 
the quadratic components of the trends of the 
"omi hierarchies for these experimental 

Assuming that our method of obtaining 
uncommon associations meets his boundary 
conditions, the above results do not support 
Mednick's (1962) interpretation of individual 
differences in the creative process. 


EXPERIMENT IV 


Results from Experiment III showed that 
originality training, repeated evocation of as- 
sociative responses to given stimulus words, 
facilitated the solution of verbal problems 
when the solution was associated with the 
stimulus word previously employed. Reliable 
facilitation was obtained in the absence of 
evidence that a direct prompting of problem 
solutions occurred. Problem-solving facilita- 
tion was obtained when solutions to the verbal 
problems were not evoked during associative 
training or were taken into consideration when 
they were evoked. An indirect transfer or 


effect was thus obtained. How- 

ever, the essential features of the prompting 

procedure responsible for facilitation of prob- 

lem solving, or the extent of the nonspecificity 

of transfer, cannot be determined from Experi- 
ment TIT. 

Additional research was therefore conducted 

in an attempt to determine more precisely the 

source of facilitation in the word-association 


and/or the evocation of uncommon responses 
are not restricted to the response hierarchy 
of which the associates are a member. A third 


associations. 
contained the dominant associative response 
to the solution in addition to the three stand- 
ard words constituting a problem. The pur- 
pose of this condition was to determine 
whether it is necessary for the prompting ef- 
fect to occur as a consequence of the emission 
of uncommon associations to à stimulus word, 
or whether a prompting effect may also be in- 
duced by the presentation of the stimulus 
word in the absence of associative responses. 
A fourth group received 10 additional prob- 
lems of the same type prior to the final 10 test 
problems. This variation was introduced in 
order to determine whether the 10 additional 
problems would facilitate solutions to the final 
10 problems, whether there would be any 
“Jearning to learn.” The 10 additional prob- 
lems also served as à control for fatigue and 
equated the total time spent in the experi- 
mental situation with the other experimental 
groups. The final group served as a control 
condition, receiving only the first 10 and 
the last 10 problems with no intervening 


experience. 


10 I. Murx, M. BELLONI, AND M. FISHBEIN 


Method 


Subjects. The Ss were 70 students drawn from 
introductory Psychology classes, 7 men and 7 women 
in each of the five conditions, 

Procedure. The Ss were studied individually rather 
than in the group form used in Experiment III. 
They were all treated in the same fashion for the 
first 10 RAT problems. Each oí the problems was 
presented individually on 3x5 inch index cards. A 
2-minute time limit was enforced with a correction 
method. If S did not give a solution within the 
allotted time, or if he gave an incorrect solution, he 
was given the correct answer to the problem. If he 
gave the correct solution, he was told "right." Fol- 
lowing these initial 10 problems, the five different 
treatments were introduced. 

Group I was similar to the experimental groups 
of Experiment III, receiving originality training with 
the dominant associate of the solution to each of the 
last 10 problems. 

Group II was treated in the same fashion except 
that the stimulus words used in the word-association 
task were unrelated to the words in the problems or 
their solutions as determined by examination of the 
Minnesota norms (Russell & Jenkins, 1954). 

Group III did not receive word-association origi- 
nality training. Instead, each of their last 10 prob- 
lems consisted of four words. The first word in each 
problem was the dominant response in the associative 
hierarchy of the solution, the same words presented 
to Group I for originality training. The Ss in Group 
III were instructed that their performance may im- 
prove as a result of having four-word problems, 
Group IV received 10 additional RAT problems 
between the initial and final 10 test problems. 

Group C served as the basic control condition, re- 
ceiving the final 10 test problems without any 
additional training or instructions. 


Results 


An analysis of variance of the number of 
correct solutions indicated that the groups and 
sexes did not differ significantly in the pre- 
test phase, the first 10 problems. Since a 
fairly large within-groups regression coefficient 
was obtained between the initial and final test 
phases, .448, an analysis of covariance of the 
test phase was conducted. A significant treat- 
ment effect was obtained (F=11.28, df=4/59, 
p<.05). There was no reliable sex difference 
or interaction. The adjusted error mean 
square was 3.23, 

Table 3 shows the results of individual com- 
parisons of the group means based on t tests 
using the within-group variance as the error 
term. Group I, which received originality 
training with associated words, obtained sig- 


TABLE 3 


Apjustep MEAN CORRECT TEST PROBLEM SOLUTIONS 
AND THEIR DIFFERENCES IN EXPERIMENT IV 


Differences between Ms 


Adjusted Ms [Ti oru ca E CEDE 
Il III IV C 
LOEN 2.35* 01 2.81* 3.44* 
II 3.36 2.34* 46 1.09 
III 5.70 2.80* 3.43* 
IV 2.90 63 
C 227 í 


A mean difference of 1.53 is significant at the .05 level, 


nificantly more solutions than all other groups 
except Group III, the prompting group which 
received four-word problems. The latter group 
obtained significantly more correct solutions 
than Group IV, the learning to learn group, 
and Group C. 
These results indicate that originality train- Y 
ing, when it is effective in the present situa- 
tion, must involve stimuli which evoke 
responses belonging to the same response hier- 
archy as the problem solution. Equally effec- | 
tive prompting of the solution may be ob- Í 
tained by introducing a dominant associate of 
the solution into the problem. | 
Errors due to failures to respond on the 
pretest and test lists were also analyzed. An | 
analysis of variance indicated that the groups 1 
did not differ on the first 10 problems. Since 
the within-groups regression coefficient be- 
tween the two lists was .718, an analysis of | 
covariance of the test list was conducted. The 
results yielded a significant F for treatments 
and a significant interaction between treat- 
ments and sex (2.73 and 2.96, respectively, 
with df — 4/59 in each case). The adjusted 
treatment means and their individual compari- 
sons are shown in Table 4. D 
These results differ in an important respect 
from the results obtained in terms of the | 
number of correct solutions. In terms of fail- 
ures to respond, the two groups receiving origi- 
nality training, Groups I and II, did not differ 
significantly, Group II which had original- 
ity training with unrelated words obtained 
significantly fewer response failures than 
Group C. 
Because of the highly skewed distribution 
of the failure to respond Scores, Kruskal- 
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TABLE 4 


ADJUSTED MEAN FAILURES TO RESPOND TO TEST 
PROBLEMS AND THEIR DIFFERENCES IN 
ExPERIMENT IV 


Differences between Ms 


„Adjusted Ms — 
II III IV c 
I Jl 65 51 1.16* 1.79* 
II 1.36 14 581 1.14* 
III 122 65 1.28* 
IV 187 63 
C 2.50 


* A mean difference of 1.14 is significant at the .05 level. 


Wallis and U tests were also conducted. Com- 
parable results were obtained using these non- 
parametric statistics. 

Results from the response failure measure 
suggest that originality training with unre- 
lated words increases the disposition to re- 
spond as compared to Group C. However, the 
response that is uniquely correct is not dif- 
ferentially facilitated. Such facilitation, as 
manifested by Groups I and III, requires 
prompting from an associate. 

An obvious shortcoming of this measure 
should be noted. The number of response fail- 
ures is of necessity limited by the number of 
correct solutions. A significant difference in 
response failures between Group C and Groups 
I and III therefore was to be expected. Of 
greater theoretical import is the finding that 
Group II was significantly superior to Group C. 


EXPERIMENT V 


This experiment was designed to investigate 
further the implication of Experiment IV that 
a nonspecific effect of originality training is to 
decrease the number of failures to respond, 
to increase responsivity. A 3X2 factorial de- 
sign was employed with originality-training 
groups that received associated and nonasso- 
ciated stimulus materials and a control group. 
Two different instruction conditions were used 
in addition to the three training groups. Some 
Ss received instructions to guess at solutions 
to RAT problems while others did not. If a 
nonspecific effect of repeated associative train- 
ing is to increase responsivity, then a sig- 
nificant interaction should be obtained. The 
Ss trained with unrelated stimulus materials 


should obtain reliably fewer response failures 
than control Ss under the no-guessing, but not 
the guessing, instruction condition. 


Method 


Subjects, The Ss were 75 students drawn from 
introductory psychology classes. There were 15 Ss in 
each of the three training groups receiving no-guess- 
ing instructions and 10 Ss in each of the three train- 
ing groups receiving instructions to guess. 

Procedure. Groups I, II, and C employed in this 
experiment received the same training as the cor- 
responding groups in Experiment IV. Some of the 
Ss within each of these groups received the same 
instructions as in previous experiments where noth- 
ing was said about guessing at solutions to RAT 
problems. For other Ss the training conditions were 
repeated with one modification, guessing instructions 
were introduced for the last 10 problems. Fifty sec- 
onds after the presentation of each problem E in- 
structed Ss to guess if they had not obtained à 
solution to the given problem. 

The experiment was conducted in group form with 
verbal presentation of the word-association and RAT 
items, similar in procedure to Experiment IV. Each 
RAT item was presented twice in succession. If a 
homonym appeared in an item, the word was spelled 
out on the first presentation. A 1-minute time limit 
was enforced for each problem. Time was recorded 
from the beginning of the second presentation of 
each item. At the end of the time limit Ss were in- 
structed to stop working on the problem and the 
correct solution to the problem was read to them. 


Results 


An analysis of variance of the performance 
on the first 10 problems showed that none of 
the F tests for treatments, sex, or their inter- 
action was significant. This result held true 
for both the number of correct solutions and 
the number of failures to respond. 

Table 5 shows the mean number of correct 
problem solutions and failures to respond in 
the test phase, the last 10 problems. Analysis 
of variance of the number of correct solu- 


TABLE 5 


Mean NuMBER OF CORRECT (C) Test PROBLEM 
SOLUTIONS AND RESPONSE Faures (F) 
IN EXPERIMENT V 


Group I Group II Group C 
Condition 
E F Cc F Ç F 
No guessing 4.87 246 3.07 3.20 3.20 3.60 
Guessing 5.70 10 2.40 .60 2.60 1.1 
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tions resulted in a significant training effect 
(F = 13.64, dj = 2/69, p < 05). Instructions 
and the interaction effect were not significant. 
The error mean square was 3.30. An analysis 
of variance of the number of response failures 
produced a significant instructions effect (F= 
28.59, df = 1/69, p < .05). No other effects 
were significant. The error mean square was 
3.19. Analyses of variance rather than covari- 
ance were employed because of the nonsig- 
nificant correlations between the first and last 
10 problems. 

Results of these analyses indicated that 
instructions to guess did not facilitate the 
number of correct problem solutions. The sig- 
nificant treatment effect on the number of 
correct solutions confirms the findings of Ex- 
periment IV. Despite changes in procedure 
introduced by group testing, comparable re- 
sults were obtained in the two experiments. 
Originality training with the dominant asso- 
ciate of the solution resulted in significantly 
more correct solutions than training with an 
unrelated stimulus word and a control condi- 
tion. The latter two groups did not differ 
significantly. 

Results from the analysis of the response 
failure measure failed to show a significant 
treatment effect or the anticipated treatment 
by instructions interaction, Instructions did 
have a significant effect, with the groups in- 
structed to guess giving reliably fewer response 
failures, 

Thus this experiment failed to confirm the 
hypothesis that a nonspecific effect of origi- 
nality training is to increase the disposition to 
emit responses, Although a slight difference 
appeared, Group II showing fewer response 
failures than Group C, the difference did not 
approach significance. There were also con- 
siderably more failures to respond in this ex- 
periment than in Experiment IV. The dif- 
ference was probably due to the change in 
procedure introduced in the present experi- 
ment. Oral presentation of the materials to 
a group makes the problems more difficult. 


EXPERIMENT VI 


In the experiments previously described, it 
was found that associating repeatedly to stim- 
ulus words that were the dominant responses 


to the solutions of RAT problems produced a 
reliable increase in the frequency of correct 
solutions, Many questions remain unanswered 
concerning the limits under which this pro- 
cedure is effective. The present experiment 
was designed in part to further explore the 
boundary conditions under which repeatedly 
responding to a relevant stimulus associated 
with the problem solution is effective. The 
previous experiments have shown that origi- 
nality training with the dominant associate 
of the solution facilitates problem solutions, 
while originality training with an unrelated 
word does not. The purpose of the present 
experiment was to determine whether original- 
ity training with relatively weak associates 
from the response hierarchy of the solution 
facilitate performance or whether the prompt- 
ing effect is limited to a small range of asso- 
ciates or perhaps only the dominant associate. 

Another variation in the method of pre- 
senting the stimulus materials was employed 
in this experiment in order to explore the gen- 
erality of the training procedure regardless 
of the particular mode of presentation. All 
materials were presented in booklet form for 
this purpose. 


Method 


Subjects. The Ss were 180 Students drawn from 
introductory Psychology classes. There were 15 men 
and 15 women in each of the six conditions. 

Procedure. Each of the items in RAT was pre- 
sented on a separate page of a mimeographed booklet. 
The problem was repeated with the correct solution 
on the page following each of the stimulus items. 
The Ss were instructed to work at their own speed ; 
but they were further told not to take more than a 
minute or two for any one problem and that if they 
Were not sure about an answer after about 2 minutes, 
they were to guess and Eo on to the next prob- 
lem. They were not permitted to return to earlier 
problems. 

Word-association originality training was given prior 
to each of the last 10 problems in the experimental 
conditions. Prior to the start of these problems Ss in 
the experimental conditions were given additional 
written instructions concerning the word-association 
procedure. As in the previous experiments they were 
told that it was a method of making them think 
of different associations before each problem and that 
just thinking of many different associations in this 
way may improve their problem-solving performance. 
As in previous experiments it was emphasized that 
there was no necessary connection between the tasks 
so that they need not look for any hidden meanings. 
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Spaces for six associations to each stimulus word 
were provided in the booklet. Further instructions 
admonished Ss to respond each time to the stimulus 
word and not to their own associations and not to 
repeat any of their responses. As soon as Ss finished 
the first part of the experiment they went on to the 
test phase. All instructions and problem materials 
were in the mimeographed booklets. 

Group X: received originality training with stimu- 
lus words that were the dominant associative re- 
sponses to RAT solutions. Group X; received orig- 
inality training with stimulus words that were 
ranked tenth in the associative hierarchy of the solu- 
tion words as determined by the Minnesota norms 
(Russell & Jenkins, 1954). Group X» received stimu- 
lus words that were ranked twentieth in the hierarchy 
of the solution words. Group Xa was trained with 
words randomly selected from among the unique 
associative responses to the solution word. Group 
Xun was trained with unrelated words that did not 
appear in the associative hierarchy of the solution 
words. Group C received no originality training pre- 
ceding the last 10 RAT problems. In the few cases 
where an association was a problem solution, the 
next ranking association was selected. Where more 
than one association had the same rank the tie was 
broken by random selection. 


Results 


An analysis of variance of performance on 
the first 10 problems indicated that the groups 
did not differ significantly prior to the intro- 
duction of the experimental treatments. Since 
there was a small but reliable within-groups 
regression between the pretest and posttest 
performance, .22, an analysis of covariance 
of the test performance was conducted. The 
adjusted mean correct test solutions for the 
different groups are shown in Figure 5 

An analysis of covariance of the number 
of correct test solutions indicated a significant 
treatments effect (F = 2.38, df = 5/167, p < 
.05). There was no significant sex difference 
or interaction. between sex and treatments. 
The adjusted error mean square was 4.33. 
Individual mean comparisons employing the 
within groups variance as an error term indi- 
cated that Group X, receiving originality 
training with the dominant association ob- 
tained significantly more correct solutions than 
all other groups except Group Xio. None of 
the other groups differed significantly from 
each other. However, as Figure 3 indicates, 
there was a systematic ordering of the means 
in accord. with the position of their stimulus 
words in the response hierarchy of the solution. 
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function of associative rank of prompts in Experi- 
ment VI. 


The results of this experiment are somewhat 
ambiguous. Again, they demonstrate that asso- 
ciating to the dominant response in the hier- 
archy of the solution facilitates performance 
on RAT. However, Group X, did not differ 
significantly from Group X, which associated 
to the tenth response in the associative hier- 
archy of the solution. But the latter condi- 
tion did not differ significantly from the con- 
trol condition. These results suggest that 
prompting effects produced by responding to 
associates of the solution are limited to a 
narrow range within the first 10 responses in 
the hierarchy, assuming that there is a reli- 
able effect beyond the first response in the 
hierarchy. 


ExPrRIMENT VII 


The ambiguous results obtained with Group 
Xio which did not differ reliably from Group 
X, or Group C, suggests that the associative 
hierarchy needs to be sampled within the lim- 
its of the first 10 associative responses. The 
present experiment was designed for this 
purpose. 


Method 


Subjects. The Ss were 136 students drawn from 
introductory psychology classes. The different groups 
contained from 21 to 25 Ss. 

Procedure. The first, second, third, fourth, and 
fifth ranking responses in the associative hierarchies 
for each solution word were determined from the 
Minnesota norms. In cases where more than one 
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associate had a given rank, one of the words was 
randomly selected for experimental use. In cases 
where a word in the association norms was an item 
in a RAT problem, the next ranking association was 
used. 


Results 


A simple analysis of variance of the number 
of correct solutions on the first 10 problems 
was not significant (F — 1.99, df — 5/130). 
The mean number of correct test-problem solu- 
tions obtained by the different groups are 
shown in Figure 4. An analysis of the test 
performance yielded a significant treatment 
effect (F = 5.17, df = 5/130, p « .05). The 
results of a Duncan range test indicated that 
all experimental conditions except X, differed 
significantly from Group C. Group X, also ob- 
tained reliably more solutions than Group X,. 


EXPERIMENT VIII 


Experiment VII indicated that originality 
training facilitates solutions to RAT problems 
when the stimulus words are relatively strong 
associates of the solution. Results from Group 
III in Experiment II also indicated that the 
prompting effect may occur in the absence of 
evocation of the solution as a response in the 
word-association task. In the test series pre- 
sented to this group the first word in each 
RAT problem was the dominant response in 
the associative hierarchy of the solution. 

The purpose of the present experiment was 
to determine whether prompting effects may 
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Fic. 4. Mean correct test solutions as a function of 
associative rank of prompts in Experiment VII. 
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Fic. 5. Mean correct test solutions as a function of 
associative rank of prompts in Experiment VIII. 
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be obtained as a function of the associative 
ranking of the words in RAT items. Stimulus 
words used in Experiment VII for word-asso- 
ciation training which were the first, second, 
third, fourth, or fifth associate of RAT solu- 
tions were added to each of the last 10 
problems, 


Method 


Subjects. The Ss were 120 students, 20 in each of 
the six conditions. 

Procedure. Following the first 10 problems, differ- 
ent experimental groups received four words in each 
item constituting a RAT problem. The first, second, 
third, fourth, or fifth, ranking association to the 
solutions as determined from the Minnesota norms 
for the Kent-Rosanoff list were used as the first 
words in the appropriate items in RAT test. These 
are the same words used in Experiment VII for word 
association training. The usual control group was 
employed with the standard RAT items. 


Results 


A simple analysis of variance indicated that 
the groups did not differ in their performance 
on the first 10 problems. An analysis of vari- 
ance of the test phase indicated that a sig- 
nificant treatment effect was obtained (F= 
3.42, df = 5/114, p < .05). 

The mean number of correct test problems 
obtained by the different groups are shown 
in Figure 5. A Duncan range test applied to 
these data showed that Groups X, and Xs 
did not differ significantly. They each ob- 
tained significantly more solutions than Group 
C. Group X, was also significantly superior 
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to Group X+. There were no other significant 
differences among the groups. 

Thus, in this experiment as well as in Ex- 
periment VII the frequency of correct solu- 
tions was reliably increased by associates of 
the solution beyond the dominant association 
in its hierarchy. However, the relationship is 
nonmonotonic, with the second most effective 
prompt produced by the fifth associate in 
Experiment VII and the fourth associate in 
Experiment VIIT. 


EXPERIMENT IX 


In previous experiments employing associa- 
tive training to facilitate performance on RAT, 
the influence of the stimulus word was not 
differentiable from that of the associative 
responses. One hypothesis is that the un- 
commonness of the associative response is 
primarily responsible for the facilitation of 
problem solutions. Occurrence of relatively 
uncommon responses prompts or increases the 
disposition to occur of other uncommon re- 
sponses within the same hierarchy. An alterna- 
tive interpretation is that the occurrence of 
the stimulus word prompts the solution re- 
sponse independently of the possible transfer 
effects stemming from the associative re- 
sponses. Associative training may be effective 
for essentially the same reasons as the added 
associated words in RAT items of Experiment 
VIII. The alternative hypothesis is that when 
S is presented with a problem item, he recalls 
the stimulus word in the word-association 
series preceding the problem. Thus the situa- 
tion becomes the same as when there are four 
items in a problem, except that now the fourth 
item must be recalled rather than responded to 
as part of a problem. Associating to the stimu- 
lus in the word-association originality training 
is thus unnecessary for the production of a 
facilitating effect. 

A variety of experimental manipulations 
could be used to investigate the latter hypothe- 
sis. Only some of these possible variations were 
employed in the present experiment. They 
were designed to assess the relative contribu- 
tion to the prompting effect of the stimulus 
words in contrast to associative responses. 


Method 


Subjects. The Ss were 180 students drawn from 
introductory psychology classes, 30 in each of the 
six different conditions. The experiment was con- 
ducted in group form similar to the procedure em- 
ployed in Experiment III. 

Procedure. The six groups were treated in the 
same fashion for the first 10 problems. Group C, 
the standard control condition, continued in the same 
manner for all 20 problems. Prior to each of the 
last 10 problems, Group I received a single presenta- 
tion of the dominant associate of the solution re- 
sponse with instructions to give the first associate 
that came to mind. Group II received one presenta- 
tion of the stimulus word with instructions to give 
six different associations to that word as quickly as 
possible. Group III was given six presentations of 
the same stimulus word but was instructed to write 
the first word they thought of only after all six 
stimulus presentations had been completed. Group 
IV received the standard experimental treatment of 
six presentations of the stimulus word with instruc- 
tions to give a different association after each pres- 
entation. Group V was presented the six presenta- 
tions of the same stimulus word with instructions to 
write down each stimulus word as soon as it was 
heard. There were no instructions to associate to the 
words. 


Results and Discussion 


Analysis of variance and the Duncan range 
test indicated that the groups did not differ 
in their frequency of correct responses on the 
first 10 RAT problems. A simple analysis of 
variance of the last 10 problems, the test 
series, indicated that the groups differed sig- 
nificantly (F = 6.67, df = 5/174, p « 05). 
The mean number of correct solutions and the 
results of a Duncan range test on the test per- 
formance are shown in Table 6. 

Groups I and V tend to form one cluster 
while the remaining three groups form a sec- 
ond cluster. Each of the five experimental 
groups obtained significantly more problem 
solutions than the control, Group C. Group I, 
which received one stimulus word and gave 
one response, and Group V, which simply re- 
peated the stimulus word each of its six pre- 
sentations, did not differ reliably from each 
other, but did differ significantly from the 
remaining conditions. 

At the very least, these results indicate that 
the overt occurrence of an associative re- 
sponse is not a necessary condition for prompt- 
ing RAT solutions. They suggest further that 
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TABLE 6 


Duncan Rance Test or Mean Correct Test PROBLEM SOLUTIONS IN EXPERIMENT IX 


Group 
Group M IV m II I v Range 
440 4.53 4.57 5.87 5.90 
E 320 1.20* 1.33* 137* 2.67* 2.70* R. = 1.092 
IV 440 13 a7 147* 1.50* R. = 1.150 
I 443 04 134* 137* R, — 1.189 
IH 4.57 1.30* 1.33* Rs = 1218 
I 5.87 03 Ro = 1.240 
*p< 05. 


the principal prompting effect stems from the 
stimulus word rather than its associative re- 
sponses. Conditions having more than one 
associative response obtain fewer problem 
solutions than the conditions where there are 
only one or no overt associative responses. An 
implication of the superiority of Groups I and 
V is that given the stimulus word, the occur- 
rence of overt associative responses, may in 
fact interfere with facilitation of RAT 
solutions. 


EXPERIMENT X 


All of the preceding experiments with RAT 
have been concerned with variables that may 
influence problem-solving performance by 
changing the momentary reaction potential of 
the solution responses. The following experi- 
ments were concerned with the effects of varia- 
tions in the experimental procedure, “extrin- 
sic” variables, that presumably do not involve 
differential prompting of associative or solu- 
tion responses. One such extrinsic variable is 
knowledge of results or confirmation, the effect 
on subsequent performance of informing S 
that he is correct or incorrect on a given prob- 
lem. Experiment III indicated that knowledge 
of results affects RAT performance. The pres- 
ent experiment was designed to further explore 
this variable, 


Method 


Subjects. The Ss were 80 students, 20 in each of 
the four conditions. 

Procedure. A 2x2 experimental design was em- 
ployed in which half the Ss received confirmation of 
each solution for the first 10 RAT problems and 
half did not. Each of these two groups was sub- 


divided before the last 10 problems so that half of 
the original confirmation group continued to obtain 
confirmation while half did not, and half the Ss in 
the original nonconfirmation group continued as be- 
fore while half now received confirmation for each 
of their last 10 problems. The remaining details of 
the procedure were the same as in Experiment III. 


Results 


A 2 x 2 analysis of variance was performed 
on the subgroups that were to receive the dif- 
ferential treatments in the test situation. 
Neither the F tests for the main effects nor 
their interactions approached significance. 

A 2 X 2 analysis of variance of the number 
of correct solutions in the test phase indicated 
that neither main effects, correction versus 
noncorrection in the pretest, nor the test phase 
was significant. However, their interaction 
was significant (F = 4.77, df=1/76, p< 
.05). Switching from one procedure in the 
pretest situation to another in the test re- 
sulted in superior performance than receiv- 
ing the same procedure throughout both 
phases of the experiment. Receiving noncor- 
rection in the pretest and correction in the 
test phase was superior to correction in the 
training and the test. Correction in the pre- 
test and noncorrection in the test was superior 
to noncorrection in both phases. Noncorrec- 
tion in both phases did not differ reliablv from 
correction in both phases. 


EXPERIMENT XI 


Recent studies of paired-associate learning 
have found that Ss viewing paired associates 
learn at least as well as Ss who actively an- 
ticipate the associates. An analogous problem 
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has persisted in the area of problem solving 
in terms of guidance versus discovery of the 
solutions to problems. The RAT materials are 
readily adapted to the study of this problem 
by presenting the individual problems along 
with the solutions, guidance, in contrast to 
the usual procedure where S must discover 
the problem solution. 

The present experiment was designed to in- 
vestigate several variations and combinations 
of the effects of guidance, discovery, and 
knowledge of results on RAT performance. 


Method 


Subjects. The Ss were 160 students drawn from 
introductory psychology classes, 20 in each of eight 
subgroups. 

Procedure. The experiment employed a 2x2x2 
factorial design. Half the Ss received guidance and 
half received discovery conditions during the pretest 
training phase. Within each of these two conditions 
half the Ss were asked to describe the relationship 
between the problem items and the solution to the 
problem. These are designated Gu, guidance, and 
Dn, discovery. Group Gr and Di were not instructed 
to describe the relationship between the solution and 
the problem. For the test phase each subgroup was 
further subdivided, half the Ss receiving knowledge 
of results or correction and half receiving noncor- 
rection. The remaining aspects of the procedure were 
the same as in Experiment III. 


Results and. Discussion 


A 2x2x2 factorial analysis was performed 
on the pretest scores of the groups as they 
would be formed for the test phase. None of 
the F tests for the treatments or their inter- 
actions was significant. A 2 X 2 X 2 factorial 
analysis of variance of the test scores likewise 
failed to show any significant treatment effects 
or interaction. Table 7 shows the mean num- 


TABLE 7 


Mean Correct Test SOLUTIONS IN EXPERIMENT XI 


Condition M Range 
Gi-NC 2.80 R: = 1.36 
Gi-C 2.85 Rs = 143 
Gn-NC 2.95 R. = 1.47 
Di-G 3.00 Rs = 1.50 
D- 3.33 Re = 1.53 
Di-NC 345 Rr = 1.54 
Du-NC 3.55 Rs = 1.56 
Gi-C 3.90 


ber of correct test solutions in ascending order. 
A Duncan range test failed to show any sig- 
nificant differences. It is worth noting that 
the groups switched from correction to non- 
correction were superior to the groups receiv- 
ing correction in both phases of the experi- 
ment. 


EXPERIMENT XII 

This study repeated in part the conditions 
of Experiment XI because the results of the 
guidance treatments were somewhat ambigu- 
ous. They were neither reliably superior nor 
inferior to the conditions under which Ss dis- 
covered the solutions to the initial problems. 
Actively solving the first 10 problems did not 
facilitate performance as compared to the 
guidance conditions, 


Method 


Subjects. The Ss were 192 college students with 
from 30 to 36 Ss in each of the six groups. 

Procedure. Two of the six groups received non- 
confirmation test phases. One of these groups re- 
ceived an initial series of problems with noncon- 
firmation while the other received no initial phase. 
Four groups received confirmation during their test 
phase. One of these groups also received confirma- 
tion during the initial phase. A second group re- 
ceived nonconfirmation initially, while two groups 
received prompting during the initial phase. One 
group obtained guidance with instructions to describe 
the relationship between the solution and problem 
words while the second guidance group received no 
special instructions. The remaining aspects of the 
procedure were the same as in Experiment III. 


Results 


A simple analysis of variance of the groups 
receiving RAT pretest indicated that they did 
not differ reliably prior to the experimental 
treatment. (F — 1.25, df — 2/91). A simple 
analysis of variance of RAT test scores indi- 
cated that the various groups did not differ 
significantly (F — 1.19, df — 5/174). 

Inspection of the means and a Duncan 
range test, although not significant, suggested 
that the guidance groups tended to be superior 
to the other conditions. 


DISCUSSION 


The present series of experiments was initi- 
ated in an attempt to investigate some of the 
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variables that may facilitate performance in 
problem situations which have a specific re- 
sponse as a correct solution. Because such 
problems are assumed to require a relatively 
uncommon response on the part of S for solu- 
tion, they may be said to require some degree 
of originality. Earlier research with so-called 
open-ended problem situations where there is 
no one correct solution (Maltzman et al, 
1960) indicated that uncommon responses may 
be prompted by the repeated evocation of dif- 
ferent associations to the same word-asso- 
ciation stimuli. Not only did the successive 
responses to the same stimuli become more un- 
common, there was an increase in the uncom- 
monness of responses to new stimuli which 
had not previously been presented. The pres- 
ent series of experiments attempted to deter- 
mine whether analogous effects could be ob- 
tained with problems which require a specific 
response as a solution. Under the conditions 
employed in the current experiments it is 
clear that such an effect was not obtained, 
Whether other kinds of training procedures 
or more extensive training regimes might prove 
effective are matters for further experimental 
research. 

Results from the first three experiments 
employing the two-string problem failed to 
provide any evidence related to the generality 
of the training effect. Experimental effects 
produced by the verbal learning of relevant re- 
sponse sequences previously reported by Jud- 
son et al. (1956) could not be reproduced. 
Experimental effects obtained with RAT of 
originality appeared to be considerably more 
reliable. The subsequent discussion is there- 
fore concerned only with RAT experiments. 

Results from experimental conditions em- 
ployed in Experiments IV and V demonstrated 
that under the conditions employed a nonspe- 
cific training effect cannot be obtained. Solu- 
tions to RAT problems were not facilitated 
when stimulus words were presented which 
were not associated with the solutions to RAT 
problems, When the word-association stimuli 
were associated with the solutions a prompting 
effect was obtained. 

Successful solutions to RAT can be varied 
systematically by varying the number of pre- 
sentations of the stimulus words in associative 
training as indicated in Experiment III. Fa- 


cilitation may also be varied systematically 
by introducing stimulus words in associative 
training that vary in the assumed strength of 
their association with the solution responses, 
These results indicate that performance on 
this rather difficult test can readily be manipu- 
lated given some knowledge of the associative 
hierarchy of which the solution is a part. The 
apparent ease with which reliable facilitation 
can be obtained by associative prompting is 
especially striking when compared with the 
relative absence of reliable effects when ex- 
trinsic variables such as knowledge of results 
were varied. These results suggest that if in- 
formation were available concerning the asso- 
ciative "pedigree" of solutions to various prob- 
lems, performance on such tasks could be 
manipulated as readily as on RAT. 

For purposes of the present series of experi- 
ments it was assumed that the association 
strengths represented by the Minnesota norms 
are bidirectional. If a stimulus word has asso- 
ciative strength for the evocation of a re- 
sponse, that response when serving as a stimu- 
lus word will have a similar tendency to evoke 
the former stimulus word as a response 
(Storms, 1958). In the absence of new norms 
an assumption of this kind is necessary in deal- 
ing with RAT because the solution response 
to each item is a stimulus word and the words 
constituting the problem are associations in 
the present norms. Their respective stimulus- 
response functions are reversed in RAT. Re- 
liable effects in the present experiments pro- 
duced by presenting associates of the solution 
as stimulus words in problems or in the word- 
association tasks support the bidirectionality 
assumption, 

The results of Experiment IX cast con- 
siderable doubt upon the hypothesis that RAT 
solutions are prompted by the occurrence of 
associative responses that are members of the 
same response hierarchy as the solution. The 
two groups that were reliably superior to all 
others, Groups I and V, were the experimental 
groups that were required to give a minimum 
number of overt associative responses, one and 
none, respectively. They each obtained sig- 
nificantly more RAT solutions than Groups 
II and III which gave one and six responses 
to six presentations of the stimulus words. The 
pattern of results obtained by these four 
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groups indicates that a greater number of overt 
associative responses is by a de- 
grease rather than an increase in RAT solu- 
tions. Presentation of the stimulus word in 
the associative task is the critical variable, 
since all groups which received a stimulus 
“word were significantly superior to the control 
group regardless of the responses evoked. 
E: ‘An increase in the number of RAT solu- 
tions in Experiment III as a function of in- 
- creasing the number of prompts was not due 
to the evocation of progressively more uncom- 
mon responses, but the increased probability 
that the stimulus word would prompt the 

— solution. Prompting of the solution response 

occurs as the result of mediated generaliza- 
tion, but not in the manner hypothesized ini- 

tially. More likely, the stimulus word is re- 
called at the time the problem is presented. 

This implicit verbal response prompts the solu- 

tion, in conjunction with the other words 

constituting the problem, The more often the 

< stimulus word has been previously presented, 
the greater the probability that it will be re- 
called and prompt the solution. The stronger 
the association between the problem solution 
and the stimulus word as indicated by the 
word-association norms, the greater the prob- 
ability that recall of the stimulus will prompt 
a solution when RAT is presented. 

d In Experiment IX Groups I and V, which 
gave only one and no responses, respectively, 
were superior in their RAT performance to 
that of the remaining experimental groups be- 
cause they obtained a minimum of interfer- 
ence with recall of the stimulus word during 
presentation of a RAT item. A procedure 
Such as the one used with the standard ex- 
perimental conditions, according to the pres- 
ent interpretation, induces tendencies. 
Repeated presentation of the stimulus word 

increases the probability of prompting the 
solution response, if the two are appreciably 
associated as indicated by the word-association 
norms. But the different responses evoked by 
the stimulus word and instructions by E inter- 
fere with recall of the stimulus word during 
presentation of RAT problem. Eliminating 
or reducing the number of associative re- 
sponses, as in Groups I and V in Experiment 
IX, thereby results in an increase in problem 
solutions. 


Precisely how the associative responses pro- 
duce interference in recall of the stimulus 
words cannot be specified by the conditions 
employed in the present experiments. The as- 
sumed interference may be due to the usual 
form of retroactive inhibition, An alternative 
possibility is that the task of emitting associa- 
tive responses induced Ss to implicitly verbal- 
ize and this additional activity reduced the 
prompting effect. 

Although the hypothesis that the associa- 
tive responses prompt a solution does not 
appear tendable, the basic hypothesis that 
knowledge of the associative history of prob- 
lem solutions permits their experimental con- 
trol is supported by the results of the rele- 
vant RAT experiments. 

In previous experimental studies employing 
open-ended problems where the responses were 
scored on the basis of their uncommonness 
with no one solution adopted as correct, it 
was found that associative training facilitated 
the occurrence of uncommon responses. Re- 
sults from the present RAT experiments and 
their interpretation do not contradict these 
earlier results or their interpretation (Maltz- 
man, 1960; Maltzman et al., 1960). The pres- 
ent experimental findings do indicate that the 
results in previous experiments cannot be 
generalized to RAT, and probably other prob- 
lems with a specific correct solution, at least 
when the present amounts of training are em- 
ployed. Effects of systematic training for 
weeks, months, much less years, remain to be 
investigated. In view of the very limited range 
of antecedent conditions explored in studies 
of originality training and the absence of es- 
tablished laws of thinking it is surprising to 
find the assertion that Maltzman’s training 
procedure “may enrich one’s fantasy life but 
without benefit to ingenuity of output [Ca- 
ron, Unger, & Parloff, 1963, p. 442].' In 
order to substantiate such a statement, the 
laws of fantasy life as well as problem solv- 
ing must be known. This obviously is not 
the case at the present time. It is our belief 
that the most effective way to obtain such 
laws is by stimulus-response analyses of the 
relevant associative and nonassociative vari- 
ables and their systematic manipulation. 
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SUMMARY 


A series of experiments was conducted to 
study associative variables that may facilitate 
performance on problems having a specific 
correct solution.- Several experiments were 
conducted with a group form of the two-string 
problem. In addition to a control group, two 
different experimental groups learned word 
lists containing words designed to facilitate 
or interfere with solutions to the two-string 
problem, A third group received word-associa- 
tion training designed to increase the tendency 
to emit uncommon responses, thereby induc- 
ing a nonspecific positive transfer effect. This 
experiment and its two variations failed to 
provide reliable evidence of specific or nonspe- 
cific positive transfer effects to solutions of 
the two-string problem. 

A more extensive series of experiments was 
conducted employing the Remote Associates 
Test (RAT) of originality. This test consists 
of a series of problems each consisting of 
three words, The task is to find a fourth word 
that is related to each of the three words con- 
stituting a given problem. Solutions to the 
problem items are stimulus words in the 
Kent-Rosanoff word list, and most of the words 
composing a problem are relatively uncommon 
associates of their respective solutions. 

The first experiment in this series provided 
Zero, two, four, or six presentations of the 
dominant associate to each solution in a free- 
association situation, Half the Ss received 
confirmation after each problem solution and 
half did not. Frequency of correct solutions 
was reliably greater for confirmation than non- 
confirmation groups, and increased reliably 
as a function of the number of associative 
prompts. 

A second experiment was designed to further 
explore the variables in the prompting situa- 
tion responsible for facilitation of problem 
solutions. In addition to two control groups, 
one experimental group associated to stimulus 
words that were the dominant associates of 
the problem solutions, as in the previous ex- 


periment. A second group received prompts 
Írom stimulus words not associated with the 
problem words or their solutions, For a third 
group each problem item contained the domi- 
nant associative response to the solution in 
addition to the three standard words constitut- 
ing a problem. Only the first and third experi- 
mental groups obtained reliably more problem 
solutions than the control groups. 

Additional experiments were conducted in 
order to determine whether prompting stimuli 
other than the dominant associate of the prob- 
lem solutions would facilitate problem solving. 
It was found that stimulus words which were 
the first, second, third, and fifth ranking asso- 
ciates of the problem solutions reliably facili- 
tated performance. Facilitating effects for the 
first and fourth ranking associates were ob- 
tained when the prompting words were pre- 
sented as part of the problem items. 

Another experiment was conducted in order 
to determine whether facilitation of problem 
solutions was produced by the prompting 
stimulus in the association task preceding each 
problem or the associative responses to the 
prompts. The results suggested that the stimuli 
rather than their associative responses were 
responsible for the facilitation of problem 
solutions. 

Three experiments were concerned with the 
effects of “extrinsic” variables on problem- 
solving performance. Variations in knowledge 
of results and guidance versus discovery of 
solutions had relatively slight effects on the 
frequency of correct problem solutions. 

Results from the present series of experi- 
ments indicate that performance on the prob- 
lems employed which have only one correct 
solution can not be facilitated by the origi- 
nality-training procedures successfully em- 
ployed with tasks having no one correct solu- 
tion. Whether variations of the present 
training procedure and more extensive periods 
of training would yield nonspecific positive 
transfer to problems possessing only one cor- 
rect solution are questions requiring further 
experimental study. 
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AN INFORMATION-PROCESSING MODEL OF 
ONE KIND OF PROBLEM SOLVING' 


EDWARD S. JOHNSON * 


"v University of North Carolina 


Solutions to a set of concept-formation problems were secured individually from 
11 Ss using a thinking-aloud procedure, The task required Ss to propose a 
sequence of hypotheses concerning properties which differentiate 1 set of pat- 


were analyzed in detail for con- 


transcripts 
sistencies in the ways in which Ss produce hypotheses. A method of low-level 
scanning was identified which forms the basis for generating simple hypotheses. 
More complex (disjunctive and conjunctive) hypotheses were found to be com- 
pounded from simple consistencies found in the pattern sets. Points of indi- 
vidual difference relating to the complexity of hypotheses formed, degree of 


t 
É terns from another set. Verbal 
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HE last few years have witnessed an 
upsurge of interest in the study of cog- 
nitive processes. Evidence of this fact is found 
in survey articles of the last decade (Gagné, 
959; Johnson, 1950, 1955; Scheerer, 1954; 
aylor & McNemar, 1955; Vinacke, 1952). 
ination of this work shows that the domi- 
t point of view remains essentially behav- 
ristic. Traditionally the subject (S) has 
viewed as a kind of black box and the 
rimenter's (E's) task has been one of 
ibing the relationship holding between 
at goes into and what comes out of the 
lack box, i.e., between objectively measurable 
iables. Because organisms are inherently 
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validity checking, persistence, etc., were identified. An information-processing 
model was constructed which was judged to be successful in the simulation of 
problem-solving behavior of several Ss on a variety of problems. 


complex and because there is always a multi- 
plicity of irrelevant inputs and outputs, in- 
vestigators have usually limited themselves to 
the study of small numbers of variables at any 
one time, Consequently, models constructed 
from this point of view are characterized by 
small numbers of parameters and variables 
combined into rather simple functions. Fur- 
thermore, proponents of this approach would 
object to making use of S's subjective reports 
because it is held that there is no necessary 
relation between this mode of behavior (in- 
put: question; output: answer) and the 
mode of primary concern (input: stimulus 
or problem; output: response or solution). 
Hull's (1920) classical study, for example, is 
often cited to show that S may respond as if 
entertaining a certain hypothesis while at the 
same time being unable to verbalize it. The 
objective approach is illustrated in a study 
by Bruner, Goodnow, and Austin (1957) who 
concerned themselves with strategies employed 
in certain types of problem solving. These 
strategies were identified by means of back- 
ward inference from objective performance 
measures, 

Some investigators, prompted by interest in 
the process rather than the product of thought, 
have made use of subjective reports (for in- 
stance, Bartlett, 1958; Duncker, 1945; Wert- 
heimer, 1945). This work did not, however, 
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progress beyond the descriptive and specula- 
tive stage. 

A new approach, which also makes use of 
subjective reports, regards 5 as a processor of 
information, The reports are used to shed 


Galanter, and Pribram (1960), viewing man 
much as if he were a self-programed automa- 
ton, have investigated the nature of the pro- 
gram and the control system. Newell, Shaw, 
and Simon (1957, 1958, 1959, 1960) have 
investigated in a series of monographs the 
heuristics involved in human problem solving 
and have constructed a computer program for 
the solution of any kind of problem which 
can be subjected to a means-ends analysis. 
Feldman (1961) has simulated rather closely 
the behavior of individual Ss in a binary- 
choice experiment. Feigenbaum (1961) has 
constructed an information-processing model 
which exhibits many of the phenomena of rote 
serial learning. Hunt (1962) in his recent 
book on concept learning leans heavily upon 
computer-oriented models. 

The current study was intended as a further 
exploration into the feasibility of information- 
processing models of thinking and problem 
solving. A problem-solving situation was de- 
lineated, data were collected in the form of 
verbatim transcripts of problem-solving ses- 
sions, and a model was constructed on the 
basis of information contained in the data. 


EXPERIMENT 


The purpose of the experiment was to pro- 
vide the information essential to the con- 


First of all, S was directed to think aloud" 
while trying to solve the problem. Because of 
the deficiencies of memory the record of S's 
recollections after each problem had been 
solved would have been inadequate. The use 
of the thinking aloud procedure allows not so 
much S's introspection on his own thought 

as it does a record of what he is 
thinking. This record, of course, is not com- 
plete, There is probably a level of detail 
beyond which S will not bother to report if 
only for the reason that the reporting of the 
behavior takes much longer than its perform- 
ance, And, at the level S chooses to talk 
about, it should not be presumed that every 
step is reported. S's verbalizations, then, will 
constitute the data of the experiment and 
be taken as clues to or indicators of underlying 
information-handling processes. 

Secondly, the type of task chosen to be 
ployed was one which was segmented in 


This feedback to E, in the form of a tri 
hypothesis, was useful in order to promote 
thinking aloud procedure and also to insu 
that a close contact was maintained with 
line of thinking. 

Finally, as will become apparent, the p 
cedure was such that once S had received 
block of information, he had easy access 
it thereafter. This relieved S of burdenso 
demands on memory so that more of his ti 
would be spent on problem-solving p 
of greater interest to the present study. 

The following problem-solving task fulfi 
the above requirements. Consider a sequen! 
of events or trials of which the following is 
member: 


@eoeo 
There are five channels each of which, on an 
given trial is either black or white. Sin 
there are five two-valued variables in a 
tern (or, to use the terminology suggested 
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Male undergraduate psychology major 

Male graduate student in computer-oriented 
mathematics 

Male undergraduate psychology major 

Male undergraduate psychology major 


Numerical 


Molar 


17 


31 


32 


22 


12 


15 
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Channel 3 black 
Channels 1 and 5 both 
white | 
Channels 2 and 5 shaded 
alike 


Channel 3 black and 
either Channel 2 or 
Channel 4 black 

Channels 2 and 5 both 
white 

Channels 1 and 5 shaded 
alike 


Channels 2 and 4 both 
white 

Channel 3 black and 
Channels 1 and s alike 
or Channel 3 white and 
Channels 1 and 5 
different 

Channel 1 shaded differ- 
ently from either 
Channels 2 or 4 

Channel 1 black, Chan 
nels 2 and 4 alike, 
Channels 3 and 5 

Channels 1 and 4 
alike and Channels 2 
and 5 shaded alike 

Channels 1 and 4 alike 


Exactly two black cham- 
nels 


An even number of black 
channels 


Exactly two shade runs 
(alternatively: one 
shade change from end 


Weighted to the left with 
black dots 

At least three like- 
shaded dots adjacent 

Exactly three shade runs 

At least one black dot 


Symmetrically shaded 


TABLE 2—Continued 


Com 


ff 
o o r 
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pattern. 
18 R — The first pattern with 


one black dot, the next 
pattern with two, the 
next with three, the 
next with four; there- 
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_ Some PRELIMINARY FINDINGS 


primary data obtained in the experi- 
were the verbatim protocols. However, 
discussion of these data is presented 
able to examine some supplementary 
in order to provide a framework within 
that discussion may be placed. 
3 lists the problems in the order in 
they were presented to each S. The 
mn headed Trial gives the trial number on 
correct hypothesis was first verbalized 
the case of unsolved problems (indi- 
y an asterisk), the trial on which 
or E called a halt. The column 
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by one 5.) As a class, numerical problems 
(14 solved out of 14 presented) seemed casier 
than either molecular problems (29 solved 
out of 3$ presented with AS accounting for 
half the failures) or molar problems (2! solved 
out of 24 presented). But it should be remem 
bered that the distinction between problem 
classes is sometimes vague. 

Various other performance measures on the 
problems, broken down according to problem 
type, are given in Table 4. The amount of 
time spent on a single problem ranged from 4 
to 104 minutes with an average of 18 minutes 
for solved problems and 54 minutes for failed 
problems. The number of trials to solution 
ranged from 2 to 72. The average point of 
solution was Trial 20. 


HYPOTHESES 


As was mentioned above the primary data 
of the study were the verbatim protocols. It 
is from these protocols that an understanding 
must be gained of the problem-solving proc- 
esses used by Ss. After intensive examination 
of the protocols (see Johnson, 1961, for de- 
tails of this examination), these processes 
were found to fall into two main categories: 
a set of specific processes for constructing in- 
dividual hypotheses and a set of broader stra- 
tegical processes which serve to direct the 
search for a solution. 

As would be expected, the working hypothe- 
ses which Ss were required to verbalize during 
the course of a solution were based upon those 
attributes of patterns which they noticed. By 
and large, all Ss noticed the same attributes; 
and their classification, as given in Table 5, 
easily follows that of problems except that 
within each class two or more subclasses can 
be identified. Hypotheses, then, consist of 
unitary attribute-value pairs used alone ot 
combined by using the logical operators “and” 
and "or." Briefly, Ss noticed: (a) the shading 
of particular channels, (5) the similarity of 
shading of pairs of channels, (c) the number 
of dots of similar shade, (d) the number of 
dots of the majority shade, (e) symmetry; 
(f) weighting, (g) run lengths of like shaded 
dots, and (4) the adjacency of like shaded 
dots. No sequential attributes are listed be- 
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late valid sequential pairs are written in the order attribute-value 
in addition to the attributes listed in Table — and are separated by a colon. For example, 
Ss used other information to construct 23:4 means that Channels 2 and 3 are 
oti "Color" hypotheses are of a se- similarly shaded. Hypotheses are symbolized 
ial nature but are concerned not with by the letter R or G followed by one or more 
ly property of the patterns but with the attribute-value pairs. Several attribute value 
t of color classifications. The S might pairs are combined using the logical operators 
noticed, for instance, that every third “and” (-) and "or" (v). Brackets and paren- 
had been classified green and predicted theses indicate the scope of the operators. 
ingly. Color hypotheses were used with Thus the hypothesis "the reds either have 
ily moderate frequency and usually only three black dots or they have two black dots, 
ng the first 5 or 10 trials of a problem. one of which must be at the left end" is 
ctuarial” hypotheses make use of redun- written R:: NB:3 v [(NB:2)- (1:b)]. 
in the sequence of patterns, The S, 
to predict the color class of a pat- SraATEGY 
might examine the already classified Low-Level Scanning 


or white reversal), or a prior occur- 
ince of its converse (a left to right reversal). 
his information was sometimes relevant, 
Mimes not, but in either case S was at- 
g to increase the likelihood of a correct 


many hypotheses will be mentioned 
sections, it is desirable at this point 
ide a shorthand method for writing 
Table 5 lists mnemonic symbols for 
es (digits or capital letters) and val- 


While attempting to solve a problem, S 
scans over the members of the two color sets 


lect those which have failed. This is born 
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TABLE ¢ 
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Attribute Attribute Va 
— Attribute h tation Values noticed notation 
Molecular One channel (shade of Channel 
biak... 9 i Black, white b, ~ 
Two channels (shade of channels Same, diferent, at least one 
land j,d 00 $m oss ij black „ d, b 
Numerica) Number (number of dots of Shade None, one, two, three, four, 
i i = BW) Ni fve 0, 1. 2, 3. 
Daray (number of dots of 
majority shade) P Three, four, five 4,5 
Molar Balance B Symmetric, weighted „ ow 
Weighting w Right, left rl 
Run length (length of longest run 
of Shade i, ij = B, W.) Li* One, two, three, four, five 1. 2, J. 4, 
Adjacency (togetherness of dots of Together, separated (not all 
Shade i, i= B, W.) ** together) ts 
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covered, low-level scanning will be described 
as an random procedure but with 
constraints which tend to give direction to the 


Complex Strategies 


More complex strategies were occasionally 
used by Ss. These strategies involve the com- 
bination of separate bits of information, found 
during low-level scanning, into conjunctive, 
disjunctive, or conjunctive-disjunctive hy- 
potheses. Two conditions were usually neces- 
sary before S would attempt to form a com- 
plex hypothesis. First, low-level scanning 
must have failed to solve the problem. (Usu- 
ally S had proceeded beyond Trial 10 and no 
solution was in sight.) Second, S must have 
discovered, or think he had discovered, a prop- 
erty in one of the color sets which was either 
à necessary condition or a sufficient condition. 

If a necessary condition was detected (i.e., 
all items of one color set have a property, p, 


and some items of the other color set also have 
P), one course of action was: scan the same 
color set for another necessary condition, x, 
to be combined conjunctively with p to form 
the hypothesis: H:: p-x. This was the single 
most common complex strategy used by Ss. 
Usually no comment was made concerning the 
fact that, having found one necessary condi- 
tion, another one was needed to make the 
hypothesis sufficient as well. Instead the nec- 
essary condition was noted, followed quickly. 
by the completed hypothesis. Occasionally the 
details of the search were more explicitly ver- 
balized. For example, SH (Problem 31, Trial 
24) said: 

In all the red ones the third and fifth dots are 
the same color. All right, but that’s true in some of 
the green ones, too, so there must be something else 
a all the red ones have an odd number 
of dots too . . an odd number of colored dots 


the third and fifth one 
I'm getting more complicated on this mess. All right, 
things that look alike 
I can come out with 
something, but I'm getting wor—all right, they got 
an odd number of colored dots, the third and fifth 

and the first one is black. Id 
before I forget it. 


E 


the other color set which also have p for 
ether property, x, oot prend by any item 
În the first set. The hypothesis is then of the 
form: H::p unless x. (Although “unless” is 
logically equivalent to "and mot," Ss never 
weed the latter term.) 

Sufficient conditions (Le, all the items 
which have a given property, f, belong to one 
set, but there are other items without p in the 
same set) were somewhat les commonly 
detected. This may be the consequence of 
low-level r an 
necessary and sufficient condition. That is, 5 
tried to find a property common to all the 
elements of a color set. If S then scanned 
the other color set and found that the property 
occurred there also, he had found a necessary 
condition. The discovery of a sufficient condi- 
tion, on the other hand, could arise in two 
ways. First of all, S might have discovered 
that all items of one color set lacked a certain 
property. This could have led to the discovery 
that the property was a sufficient condition for 
membership in the other color set. Alter- 
natively, 5 might have concerned himself, not 
with finding a property common to all items 
of a set, but rather with the distribution of 
items having a particular property (eg. 
"Where are the symmetric patterns how?) ). 
This could have led to the discovery of a 
property which occurred in just one of the 
Color sets. 

In any event, if a sufficient condition was 
detected the following action might be taken: 
rescan the same color set for another property, 
X, to be combined disjunctively with the 
Original property to form the hypothesis: 
H::p v x. For example, FB (Problem 28, 
Trial 7) said: 

The characteristic of some of these is that they 
All have at least two dots adjacent, two blue dots 
Adjacent. ——— color 


s.. sss on t ng 


two blue dots in a row then it's red, or if it con- 
tains four white dots in a row which—there're only 
two patterns which do this—then it's red. Otherwise 


Another strong clue which was often noticed 


' in the data is an approximate necessary and 


original hypothesis is now just a sufficient 
condition. "Aue Bs nager Magy weg 
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The above discussion should not leave the 
impression that all Ss commonly 
complex strategies. BC, BG, HL, and AS 
jointly accounted for just five instances. At 
the other extreme, however, KR made exten- 
sive use of complex strategies on all prob- 
lems after the first one, while FB, SH, TL, 
and KC averaged about a dozen occurrences 
apiece. Furthermore, those Ss who were more 
likely to construct complex hypotheses were 
also more likely to attempt the repair of a 
refuted hypothesis. Once a hypothesis had 
been thus repaired, it became very hard for 5 
to ever reject it. Instead he kept on repairing 
it as long as he could find ways in which to 
do so. 


MALADAPTIVE BEHAVIOR 


Most problems were not solved in the easi- 
est and quickest manner possible. Behavior 
which tended to detract from an otherwise op- 
timal performance was exhibited by all Ss on 
most problems. 


Incomplete Validation 


Whenever S mentioned a possible hypothe- 
sis he usually made some attempt at verifica- 
tion before offering it as his next working 
hypothesis. However, some 28% of all work- 
ing hypotheses were invalid (with a range 
for Ss from 5 to 56%). In most cases the 
number of contradictions overlooked was very 
small, usually just one or two. The effect 
which an invalid hypothesis had upon S's 
progress toward a solution was generally slight 
since it seldom predicts successfully for very 
many trials. The effect, however, could be 
more serious if the invalid hypothesis was 
close to a correct solution. 


Perseveration 


There is a set of behaviors whose common 
theme is a tendency to persist too long in a 
given line of attack. It is a reluctance or 
inability to change in the face of continued 
frustration and failure. There are several 
classes of this type of behavior. 

1. Attention is focused on the “wrong” 
color set. It is possible to solve any nonse- 
quential problem in two ways—characterize 


the red set or characterize the green set. In 
some problems, especially molar problems, 
there is often an easier set upon which to focus 
attention, This set may be much simpler 
perceptually, Much of the trouble experienced 
on Problem 12 (R:: W:1), for instance, was 
due to the fact that attention was directed 
solely toward the green set which included 
all the symmetric items as well as the right- 
weighted items. 

2. A hypothesis is repaired repeatedly in- 
stead of being rejected. This behavior was 
the dominant characteristic of KR on her 
later problems. Other Ss showed this to a 
much lesser degree. Logically, this procedure 
cannot fail if pursued long enough. The 
drawback is that simpler solutions will go 
unnoticed. 

3. Old methods are used in new situations, 
The best examples of this behavior occurred 
when Ss were faced with sequential problems. 
Without exception, Ss recognized the sequen- 
tial aspect of the problem. However, the uni- 
versal response was to continue searching for 
a nonsequential solution. The only exception 
was DS in his later problems. 


Failure to Reach a Solution 


Of the 84 problems attempted by Ss, 16 
were not solved. Three Ss jointly accounted 
for 10 of these failures. Four Ss had one fail- 
ure apiece and three Ss had no failures. Six 
of the failed problems were sequential, 6 were 
molecular (including 4 failures on problem 4), 
and 4 were molar. No numerical problems 
were failed. 

In many instances of failure the attribute 
required for solution had not been mentioned 
by S on the failed problem or on any previ- 
ous problem. Such a gap in S’s repertoire of 
attributes made it impossible to solve certain 
kinds of problems. This critical-factor ex- 
planation applies to all four of the problems 
missed by AS. In no case had she ever before 
used the type of hypotheses necessary to solve 
the missed problems. It also applies to the 
failures of KR and SH on Problem 4 and SB 
on Problem 32. 

This explanation is not applicable to all 
problems. Problem 12 (R:: W:1), for in- 
stance, can be solved without using the con- 


: 
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= The process 
, quite difficult and time consuming. 

same applies to molar problems involving 
length of run, number of runs, symmetry, ete. 
Tt would appear that the critical factor aspect 
applies only to molecular problems. If a neces- 
mary molar concept was unavailable to an 5, 
then his success hinged on whether or not he 


(Note that the single-channel subclass of attri- 
butes can be used alone to solve any nonse- 
problem since this set of attributes 
sufficient to specify the patterns uniquely). 
Tt is now possible to give an overall picture 
of the typical solution, All Ss employed a 
‘technique of early hypothesis selection which 
tended to insure that an easy problem would 
not be misinterpreted as a hard problem be- 
cause of an unnoticed but simple solution. 
This technique called for the rapid use of a 
‘series of simple hypotheses early in 
I each one being used until it was 
At some point, usually between Trials 5 
10, the problem had either been solved by a 
simple hypothesis or the search slowed down 
greatly as S began to investigate more compli- 
«ated relations. It is doubtful if Ss were con- 
Sciously guarding against being fooled by 
simple solutions. It is more likely that they 
"Were waiting for the accumulation of a body 
“of data before launching serious searching. In 
the meantime they fulfilled the requirement 
of justifying each prediction. 
It is interesting to notice the results when 
‘the transition from simpler to more complex 
Searching failed to occur or occurred prema- 
‘turely. AS could apparently perform only 
‘simple low-level scanning. (She produced only 
‘one complex hypothesis and that was based 
on a pet attribute which she often examined.) 
Asa result, any problem not solved by Trial 
14 was not solved at all. Beyond this point a 
"Series of actuarial predictions and guesses was 
used. Thus AS acted as if she perceived two 
basic types of problems, one kind having easy 
Solutions and the other kind solvable only by 
Ds repeated patterns, reversed patterns, 


On the other hand, KR, during her second 
- Session, characteristically began complex scan- 


ning prematurely. For instance, her hypothe- 


equivalent solution: R:: B 
*(P:4) ] v [(NW:3)  (P:3) ]. No other 5 re- 
quired over 8 minutes or 18 trials to 
this problem. 

Once 5 made the transition to a more 
plex search, he tended to exhibit characteristic 
behavior which set him apart from other Ss. 
The Ss varied, for example, in the degree to 


a repeat. AS failed Problem 4 twice, both 
times in a manner characteristic of all her fail- 
ures. KR solved Problem 5 twice using the 
same basic approach. SB solved Problem 2 
twice and in identical ways even down to mak- 
ing the same type of comment at correspond- 
ing points in both solutions. The implication 
of these three repetitions seems to be that 
something which might be termed a basic 
approach or style of solution remained fairly 
constant across solutions by the same S but 
that the particulars of a pair of solutions to 
the same problem were apt to differ. This 
observation will have relevance when per- 
formance of the model is considered. 


MopEL 


Before the construction of a model for the 
simulation of problem-solving behavior can 
begin, several basic questions of goal and in- 
tent should be answered. What is the model 
to accomplish? At what level of behavior is 
the simulation to be carried out? What 
behavior can safely be ignored as being irrele- 
vant to the study? The answers to these ques- 
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tions are somewhat arbitrary and tend to re- 
flect not only the personal biases of the model 
builder but also the extent of knowledge which 
he has of the behavior to be simulated. 

There are perhaps three types of informa- 
tion processing models which can be con- 
structed. By far the easiest type would be an 
“optimal” model which would not intentionally 
simulate, but instead would solve the various 
types of problems in as simple and efficient 
manner as possible. Such a model would use 
a set of strategies devised by the model builder. 
The data would serve merely to suggest pos- 
sible strategies which might be employed. 
This type of model is a simulation model only 
in that it should perform in a manner similar 
to an intelligent and highly experienced S. 
The Logic Theorist of Newell, Simon, and 
Shaw would fall into this category. 

An optimal model should not be confused 
with an algorithm. An algorithm will, by defi- 
nition, eventually come to a solution, but will 
not intentionally simulate human behavior 
(see, for instance, Wang's, 1960, algorithm for 
solving logic theorems). An optimal simula- 
tion model makes use of successful methods 
employed by many different Ss. Tt provides 
no guarantee of solution; but if a solution is 
reached, it may often be achieved with less 
time and effort than the corresponding algo- 
rithmic solution. 

Since the optimal model is a problem solver 
rather than a behavior simulator, its success 
is gauged purely according to its ability to 
solve problems. This criterion is decidedly 
different from the criteria used in judging the 
performance of the other types of models. 

A second type of model would simulate a 
particular S. Such a model would be con- 
structed using operations and strategies which 
this S actually employed as well as the vari- 
ous maladaptive features such as incomplete 
validation of hypotheses which characterize 
his problem-solving behavior. The binary- 
choice models constructed by Feldman (1961) 
belong to this category. A test of the success 
of this "individual" type of model, following 
Turing's (1956) criterion, would probably be 
carried out as follows. The same problems 
which S solved would be solved by the model. 
Since, at this stage, the two types of solutions 
are in different forms, (a tape recording as 


opposed to a list of hypotheses in symbolic 
notation) the two kinds of transcripts would 
have to be reduced to some common form 
such as, say, simple English declarative sen- 
tences. The two sets of transcripts would 
then be intermixed and given to a number of 
judges whose task would be to sort them out 
into two stacks again, according to whether 
they judge them to be of human or model 
origin. The model's success is gauged by the 
extent to which this separation of transcripts 
results in a random arrangement. 

The third type of model is the most diffi- 
cult to construct. It would bring together sev- 
eral individual models each of which simu- 
lates a different S. Ideally this “universal” 
model is a single system rather than separate 
systems for separate Ss. The points of indi- 
vidual difference are given by parameters 
whose values represent degrees of specific 
kinds of behaviors. Thus, any S could be 
characterized by a particular set of parametric 
values which, together with a set of problems, 
constitute the model’s input. The output is 
a transcript simulating the given S. The model 
is evaluated in a manner similar to the evalua- 
tion of the individual model. 

A second major question is this, Shall the 
model be probabilistic or deterministic? In 
order to appreciate the distinction, consider 
the task of the model builder. He may choose 
to regard S as if he were a problem-solving 
automaton operating on the basis of a large 
set of variables. E's task is to identify a suf- 
ficient number of relevant variables so that 
he may construct another automaton (cf. 
model, theory, computer program) whose be- 
havior will closely match certain aspects of S's 
behavior. Some variables are not considered 
because they are usually psychologically ir- 
relevant (e.g., state of health). Still others 
may be psychologically relevant but of little 
consequence, 

When E's model is operated, the model- 
environment system (in this case the environ- 
ment is a sequence of patterns constituting à 
problem along with their classifications) pro- 
ceeds from state to state with each state 
leading to its successor state with unit prob- 
ability. If a certain sequence of states of the 
system, Si, S;, Sx, is observed, then E knows 
that if ever Si recurs it must of necessity be 
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followed by S; and Sr. However, if S's be- 
havior is examined (and if a state is defined 
over the same subclass of variables as for 
the model), it will be found that S, will not 
lead to S; with unit probability. The apparent 
randomness observed in S is due to the effect 
of variables which E chooses to ignore. 

The E may now take one of two courses 
of action. He may choose to take the dis- 
crepancy between his model and S as a meas- 
ure of the adequacy of the particular subset 
of variables he has selected. Alternatively, 
he may add a random component to the model 
with hopes that it will itself simulate the effect 
of the unincluded variables. Here too, dis- 
crepancy can be regarded as a measure of the 
adequacy of the selected set of variables. 

The model discussed in the following sec- 
tions is probabilistic. However, it will be 
pointed out how very minor changes can make 
the decisions involved completely determin- 
istic. Although the model has not been op- 
erated deterministically, the author sees no 
reason why the output should differ materially 
from that of the model presented. 

The last major question involves the ex- 
tent of simulation. Just what is to be included 
within the domain of simulated behavior? 
There are several alternatives, The data of the 
experiment consist of verbatim transcripts. 
The ultimate in simulation—reproduction of 
the transcripts word for word—is out of reach 
and, in fact, includes many problems of per- 
haps greater complexity than the simulation 
of problem solving per se (e.g., the generation 
of English sentences and phrases). It is the 
process of problem solving which is of interest 
here, and this can be studied without concern- 
ing oneself with the particulars of the lan- 
guage in which it is encoded. Furthermore, 
an examination of the transcripts reveals that 
Some Ss are much more thorough in their 
reporting than are others. SB's data, for ex- 
ample, are filled with much dead space during 
Which he was apparently engaging in data 
processing, most of which went unreported. 
On the other hand, TL talked constantly, and 
his data presumably represent a much more 
Complete record of his problem-solving be- 
havior. The data of primary interest, how- 
ever, are consistently available from each S, 
that is, a justification for each prediction. The 


rest of the data were of use in gaining insight 
into S's problem-solving behavior, but need 
not be reproduced by the model. Hence the 
data to be simulated consist of a sequence of 
hypotheses, one for each trial, starting with 
Trial 2 and continuing until either the prob- 
lem was solved or S gave up. (An alternative 
would be to impose an output parameter on 
the model indicating the extent to which it 
reports on its own search behavior.) 

One set of behaviors about which little in- 
formation was gained involves sequential hy- 
potheses and problems, Only one S yielded 
worthwhile data on the solution of sequential 
problems, and even these data are not too 
revealing. The other Ss who attempted to solve 
sequential problems succeeded in showing 
merely that they cannot ordinarily be solved 
without prior experience. Consequently, no 
attempt will be made to simulate this type 
of behavior. 


Basic Model 


This section will outline a model which will 
perform what has been termed low-level scan- 
ning. On the basis of this scanning, the model 
will be able to generate simple hypotheses, that 
is, hypotheses based upon one or more values 
of a single attribute. In certain respects the 
model will be optimal (i.e., it will solve cer- 
tain problems in a very efficient manner), and 
in other respects it will be individual (i.e., 
certain elements of the model will operate in 
the way in which Ss are presumed to operate). 
The model will then serve as a basic frame- 
work to which will be added, in succeeding 
sections, provisions for conjunctive strategy, 
disjunctive strategy, and maladaptive behavior. 

The solution of problems of the type em- 
ployed in this study involves the scanning of 
individual patterns of a color set with respect 
to a particular attribute, The S looks for 
values which are common to all the patterns 
of the color set being scanned. Any such value 
found can become the basis for a working 
hypothesis providing a scanning of the other 
color set substantiates it. For instance, S 
may scan the red set with respect to number 
of black dots and find that all patterns have 
exactly two. If the same attribute-value pair 
is not now found to occur in the other color 
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set, the current working hypothesis becomes 
R::NB:2. 

The Ss also frequently compound certain 
values of the same attribute. For instance, the 
values of the attribute “number of black 
dots” are the numbers 0-5. If the red set 
contains only patterns with values of 3, 4, or 5 
(and these values do not occur in the other 
color set), then the hypothesis R::NB:2 2 3 
can be formed. The attributes and values 
noticed by Ss were given in Table 5. The sets 
of values of a single attribute from which the 
model can generate simple hypotheses are 
listed in Table 6. The specification of these 
value sets enables the model, as described 
thus far, to generate nearly all of the simple 
hypotheses encountered in the experiment. 

The formation of color hypotheses, i. e., 
those which are based on the sequence of pat- 
tern classifications rather than on the patterns 
themselves, requires a separate scanning de- 
vice, one which is able to detect simple se- 
quential and cyclic patterns. The input to 


this device is a string, composed of the ele. 
ments R and G, which encodes the classifica- 
tions of the thus far presented patterns in 
the order of presentation, This string is in 
turn encoded into a string of digits which 
gives the lengths of successive color runs. 
Cycles are then sought by a simple comparison 
technique which begins by searching the string 
for a repeated instance of the first element. 
The elements following the repeated instances 
are then compared with the second element. 
The process is continued until it is found that 
no pattern is present or until one is found 
which accounts for all the elements of the 
string (with the possible exception of the last 
element which might represent the length of 
an incomplete run; i.e., the next, as yet un- 
known, pattern may turn out to be in the 
same color set as the last pattern). Simple 
sequential patterns (arithmetic progressions) 
in the string of numbers can be found by form- 
ing differences between adjacent pairs of 
numbers and checking to see if all differences 
are equal. 


TABLE 6 


Sets or VALUES or A SINGLE ATTRIBUTE WHICH PRODUCE HYPOTHESES 


Components of 


Hypothesis-producing 


Attribute class Attribute subclass Sibel Values noticed 1 
Molecular One channel 2, 4, 5 b, w b, w 
Two channel 1-5, 1-2, 4-5, 
2-3, 3-4, 1-3, 
3-5, 2-4, 1-4, 
2-8 s, d, b sdb 
Numerical Number Black dots only, 
White dots only Os 1102: 07451273, 4, 5 
374. 8 Odd numbers 
Even numbers 
Numbers = 3 
Numbers = 2 
Plurality The whole pattern 3, 4, 5 3714,05 
Molar Balance The whole pattern Sw sS, w 
Weighting The whole pattern rl rj 
Run length Black dots only, 
White dots only, 
Both shades 1,527 125273, 4, 5 
4,5 Lengths = 3 
Lengths = 2 
Adjacency Black dots only, 
White dots only, 
Both shades ts ts 


Note.—Whenever a particular scanning reveals that all th 
of the subsets listed in 5 right-hand column and that 955 are 


hypothesis can be form 


patterns of one color set have attribute values contained in one 
he items in the other color set have values in that set, then à 
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The component of the model which selects 
the scanning context remains to be specified. 
The results given in the section on low-level 
scanning suggest a priority listing for attri- 
bute classes with the class at the top of the 
list having the greatest probability of being 
selected for scanning, the probabilities de- 
creasing monotonically to the bottom of the 
list, If a scanning yields a working hypothe- 
sis, the position of the attribute class involved 
is raised on the list; otherwise, it is lowered. 
A mathematically equivalent device (similar 
to functions used by, e.g., Bush & Mosteller, 
1958, p. 8) assigns probability weights, w; 
to the attribute classes. If a scanning of 
attribute Class i produces a hypothesis, then 
compute a new weight w; for the class where 


w = dw; t (1 — $1), [1] 
and where w; is the weight prior to scanning 
and $; is a parameter in the range 0-1. All 


other weights are adjusted downward accord- 
ing to the rule 


wj = qw; for all j =i, [2] 
in order to preserve the restriction that the 
weights sum to unity. 

If a scanning of Class i fails to produce a 
hypothesis, then the weight w; is reduced ac- 
cording to the rule 

wi = $i, [3] 
and the weights of the other classes are in- 
creased proportionately according to the rule 
je (1 Vm wi 


)w; dan 
LUE 
ev for all j =i. [4] 


Wj 

The parameter G1 is, so far, the only param- 
eter of the model. Its effect can readily be 
seen from the above equations. If i is near 
unity, the success or failure of a particular 
Scanning will have little effect upon the set of 
weights. If it is near zero, the effect will be 
much more extreme. A low value of n would 
indicate an S who skips around readily from 
One type of attribute to another, while a high 
value would indicate an S who is more apt to 
explore a given attribute class thoroughly at 
the risk, perhaps, of neglecting other classes. 
Within each attribute class there are two 
Or more subclasses. The Ss not only select 
attribute classes to investigate, but within the 


class select a subclass. For instance, the mo- 
lecular class is not chosen for scanning but 
rather the subclass composed of pairs of chan- 
nels. However, the two molecular subclasses 
do not function completely independently of 
one another; for if one subclass is successful 
in producing a hypothesis, the associated sub- 
class shares in the success, i.e., the weight of 
the class as a whole is increased. (There is, 
however, some justification for doubting that 
the four molar subclasses hang together in the 
same way as do other sets of subclasses.) Thus 
each subclass also has a probability weight, 
and they are manipulated in the same way as 
class weights and follow the restriction that 
the weights within a class sum to unity. 

The above discussion of the scanning device 
and its input selector are almost sufficient to 
specify a very simple problem solving model. 
Although the model is described as a computer 
program, it has not actually been programed,* 
but rather only “hand simulated” according 
to the set of rules. Therefore there are certain 
rather trivial human operations (for instance, 
applying a trial hypothesis to a color set to 
check the validity of the hypothesis) which 
would have to be specified in detail for a com- 
puter, but which are omitted from the present 
discussion. For the most part, these opera- 
tions would present only routine programing 
difficulties. The model works according to the 
following set of rules. 

1. An attribute class is chosen at random 
for scanning with each class having a prob- 
ability of selection equal to its probability 
weight. A subclass of the chosen class is se- 
lected in the same manner. (The correspond- 
ing deterministic decision rule would be: al- 
ways select that class and within it that 
subclass with the largest weight. The weights 
are changed as before with Equations 1-4.) 

2. Having chosen a subclass, both color sets 
are scanned. If a subclass is composed of sev- 
eral components (e.g., the two-channel sub- 
class is made up of 10 attributes—one for each 
possible pair), they are scanned in the pre- 
scribed order as given in Table 6. 


8 During the past year the author has been pro- 
graming the model for the IBM 709 using IPL-V, a 
list processing computer language currently available 
for several types of computers. Preliminary results 
confirm the findings reported in this monograph. 
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3. Whenever the scanning of a subclass 
yields a working hypothesis, the probability 
weights of class and subclass are boosted by 
means of Equation 1, and the weights of the 
other classes and subclasses are lowered using 
Equation 2. 

4. All hypotheses are checked for validity, 
and invalid hypotheses are immediately re- 
jected. The first valid hypothesis found is 
the one used as the working hypothesis. It is 
retained until it either solves the problem or 
is refuted. 

5. Whenever a subclass is scanned and no 
hypothesis is found, the probability weights 
of class and subclass are lowered by means of 
Equation 3. The weights of the other classes 
and subclasses are adjusted upwards with 
Equation 4. 

6. If a specified number (given by the 
parameter a) of scannings fails to give rise to 
a valid hypothesis, search halts and an actu- 
arial hypothesis is attempted. In order of pri- 
ority actuarial predictions make use of re- 
peated, converse, and complementary patterns. 


Jommon 


If no actuarial hypothesis is possible, thes 
a random guess is made. 

7, Upon refutation, the current working 
hypothesis is rejected, and scanning resumes 
in the same subclass from which it arose, |f | 
the subclass does not produce another hy- 
pothesis, it is treated as in Rule 5. 

8. A “color” class is included in the set of 
attribute classes. Whenever it is selected for 
scanning, the model will attempt to form a 
color hypothesis according to the procedure 
outlined on page 14. 

9. Before a compound hypothesis (ie, a 
hypothesis involving several values of the 
same attrbute) can be formed, there must be 
at least n + 1 members in the scanned color 
set (where n is the number of unique values 
involved) and at least one member in the 
other color set, This rule prevents the over- 
use of compound hypotheses early in a 
problem. 

The general plan of the model is given in 
flow-chart form as Figure 2. An example of 
the operation of the model is given in Table 7. 


F 
Fic. 2. Flow chart for the simple model. (H stands for the current working hypothesis, p stands for probability, 
a is a parameter of the model.) 


TABLE 7 


Sorution TO Prostem 1: Derartep EXAMPLE OF THE OrrzATIOM Or THe Smere Moor: 


Hypothesis or action 


Line Trial 
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Subclass rejected 


* All weights have been multiplied by 100 and rounded to two places. 
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The probability weights of the attrbute classes, 
as well as the weights of subclasses within 
classes, have all been set equal in the example. 
The parameter ¢, has been set at .5, and 
a is 3. 

In order to operate the model, a table of 
random numbers distributed rectangularly in 
the range 0-99 is used. If a choice is to be 
made between three alternatives with prob- 
ability weights of .20, 45, and .35, say, then 
a random number in the range 0-19 means 
that. the first alternative occurs, in the range 
20-64 that the second alternative occurs, and 
in the range 65-99 that the third alternative 
occurs. 

The model is given the information that 
Pattern 1 (see the problem sheet which is 
reproduced as Figure 1) is classified as a 
green, This is noted as a G. in the column 
headed Outcome (Line 1). The initial class 
weights are all set to .25. The eight rightmost 
columns contain the probability weights of 
the various subclasses. Hereafter all action 
of the model is determined by the operating 
rules, the sequence of true pattern classifica- 
tions, and the sequence of random numbers, 
the first of which is 32. This falls in the range 
25-49 and thus selects from the weights on 
Line 1 the class of numerical attributes for 
scanning. The number 06 selects the number 
subclass. The input to the scanner consists of 
a string of elements giving the numbers of 
black dots in successive green patterns. Since 
there is only one number in the string, the 
scanner signals that all values equal one 
which leads to the formation of the working 
hypothesis 


G::NB:1. 


Since a usable working hypothesis was found, 
the weights of the class and subclass involved 
are increased (Equation 1) and the other 
weights decreased proportionately (Equation 
2). These adjusted weights appear on Line 2. 
The hypothesis is next used to predict that 
Pattern 2 will be a green. The prediction, G, 
is entered on Line 2 under the column headed 
Prediction. The outcome of the trial is found 
to be R so that the hypothesis is refuted. The 
same subclass is rescanned for another valid 
number hypothesis; however, no new hypothe- 


sis can be generated. This causes the rejec- 
tion of class and subclass, a lowering of their 
weights (Equation 3), and a proportionate 
increase in the other weights (Equation 4). 
These weights are given on Line 3. The next 
two random numbers (67, 19) select from the 
weights on Line 3 the molar class and its 
symmetry subclass, where the valid hypothesis 
R::B:s 

is formed. This is rejected because of its fail- 
ure to predict correctly on Trial 3. The re- 
sulting weights are given on Line 5. Although 
the molar-class weights are lowered (Line 5) 
upon the rejection of the hypothesis, they are 
selected again (Random Numbers 51 and 42) 
this time with the weighting subclass. The 
hypothesis found from this scanning is not 
refuted until Trial 6. Following this, color 
hypotheses are tried with success until Trial 
10. On Trial 11 three subclasses are scanned 
without finding a valid hypothesis and so an 
actuarial hypothesis is used. The repeated 
rejection of classes and subclasses gradually 
raises the probability weight associated with 
the molecular class. When it is selected for 
scanning on Trial 11 the correct solution is 
immediately forthcoming. 

Three additional solutions to Problem 1 are 
given in Table 8. With the exception of the 


TABLE 8 


THREE SOLUTIONS TO PROBLEM 1 BY THE 
SrwrrE Mob“ 


Len. Trial Hypothesis Predic- Out- Comment 
1 1 G 
2 Gb R R Fail on Trial 6 
7 G:3w R R Solution 
£3 G 
2. GNE G R 
3$ N R Fails on Trial 5 
6 guess R R 
1 Gu R R Solution 
3 1 G 
2 G::NB:1 G R 
3 G:W:ir R R Fails on Trial 6 
7 G::3:w R R Solution 
n TR E m 
5 0 AU AL RE. 


j .10; 
(number, .80; plurality, 20): 


iol 
nels, .30); Numerical, .40 $ 
g, 30; run length, .15: 


Molar, .30 (balance, .40; 
adjacency, .15); Color, .10. 
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initial probability weights, the same parameter 
values were used. Each soluton makes use of 
a different sequence of random numbers. 
Because of negative-feedback aspects of 
the model (Le., the weights associated with 
the "critical" attribute class and subclass 
fend to increase until they are selected for 
scanning), it is possible to specify in advance 
just which problems it will solve, These are: 
Problems 1, 2, 4, 9, 12, 22, 25, and 33, In 
order to be able to solve the remaining non- 
sequential problems, it is necessary to incor- 


‘porate complex strategies into the model. 


Conjunctive Strategy 


This section will outline an addition to the 
basic model which will enable it to construct 
conjunctive hypotheses (i.e., hypotheses which 
combine two or more attribute-value pairs 
using the connector and“) on the basis of 
certain clues detected in the data. The gen- 
eral plan of the strategy (see Figure 3 for the 
flow chart) calls for a search for further neces- 
Sary conditions to be combined with the first 
one in order to form a set which is also suf- 
ficient. The situation which triggers the use 


[Delete refuted 


well. 

The subroutine is entered in two ways and 
a parameter is associated with each. First of 
all, and most commonly, entry may be gained 
following the detection of a necessary condi- 
tion. The probability of entry is 

P %%%, [5] 

where ¢, is a parameter in the range 0-1 
which gives the limiting value of p, r is the 
proportion of items in the other color set not 
having the critical property (high values indi- 
cate that the condition is almost sufficient 
as well as necessary), and f is the number of 
the current trial. (The corresponding deter- 
ministic entry rule would set a threshold value 
of above which entry is always achieved.) 

Secondly, entry is possible following refuta- 
tion of a hypothesis by the appearance of a 
pattern possessing the hypothesized proper- 
ties, but belonging to the other color set. Such 
a refuted hypothesis may be repaired by at- 


Fic. 3. Flow chart of the conjunctive-strategy routine. 
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taching a new necessary condition to the old 
hypothesis. The probability of entry under 
these conditions is 


p = $:(1—1/t), [6] 
where ¢; is a parameter in the range 0-1 


which gives the limiting value of p, and ¢ is 
the number of the current trial. (Again the 


Jounson 


deterministic rule would involve the setting 
of a threshold value of p.) Once a hypothesis 
has been repaired in this manner, further re- 
pair will always be attempted following sub- 
sequent refutations if this can be effected by 
the addition of another necessary condition. 
There is one type of conjunctive hypothesis 


TABLE 9 


SOLUTIONS To PROBLEMS 3, 5, 6, AND 20 BY THE MODEL AND BY Ss 


Model's solution S's solution 
Trial Hypothesis Trial Hypothesis 
Problem 3, G::(1:w)-(5:w) 
TL 
2 R::P:4 2 Guess 
3 R::AW:t 3 R::1:b 
5 G::15:s 4 G::3:b 
7 G::35:d 5 Gr: G: w) - (5:w) 
8 G::(1:w) (S W) 6* G::15:s 
7 G::(1:w)-(5:w) 
Problem 5, R:: 2 runs 
TL 
2 G::B:s 2 G::15:s 
4 Guess 5 G::3:b 
5 R:: Art 6^ G::(NB:1) v (NB:2) 
19 R::(A:t) - (15:d) 8 Vague run-length hypothesis 
10 R::[L:4] v [LB:3)  (NB:3)] 
19 R::[(L:3) v (L:4)]:[15:d] 
Problem 6, R::(3:b)-(24:b) 
SH 
2 G::15:s 2 Guess 
3 G::45:s 3 R::(l:w)-(2:w) 
5 G::24:s 4 R::NB:even 
10 G::(24:s) unless (NB:4) 5 R::LB:2 
17 Guess 6* Actuarial prediction 
18 R::(24:b) · (13b) + (35:b) 7 Guess 
20 R::(24:b) + (3:b) 8 Actuarial predictions 
15 R::(3:b) + (24:b) 
Problem 20, R:: 3 runs 
FB 
2 G::15:s 2 G::NB:1 
9 Actuarial prediction 3 R::3:b 
10 Actuarial prediction 5t G::(NB:1) v (bwb) 
11 R:: (15:8) · (12:5) 7 R: 15:8 k 
18 R::(15:s) unless (L:1) 9 R::(15:s) unless (NB:3) 
19 Actuarial prediction 14 R::(15:s) unless (L:1) 


20 and beyond: Model will continue to use 
actuarial predictions. 


19* R::(15:s) unless) (B:s) 

20 and beyond: Eventually solved on Trial 50 
with conjunctive-disjunctive 
hypothesis. 


* An instance of 1 in an hypothesis before it is refuted. 
loi 


v Only the black 


4 Model unable to generate such a hypothesis. *Bwb 


in Channels 2, 3, and 4 are counted. Th 1 i 
* Model unlikely to do this, Le., to predict actuarially when [PN IDE Gea eee 


ypotheses can easily be found. 


refers to a black-white-black sequence, 


* Model considered same hypothesis on same trial but found it to be invalid. 
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which, contrary to the above equations, is 
often attempted quite early in a problem, 
namely the one- channel conjunctive hypothe- 
ses (e. g., R:: [3:b] * [4:w] * [5:b]). Conse- 
quently, whenever the scanner signals a neces- 
sary condition after scanning this subclass, 
an attempt will always be made to form a con- 
junctive hypothesis within the subclass. If 
this does not succeed, then entry to the con- 
junctive strategy subroutine will be attempted 
via Equation 5 in the usual manner. 

Upon entry to the subroutine, the color- 
attribute class is temporarily deleted by appor- 
tioning its weight to the other three classes. 
The subroutine then conducts a search for 
more necessary conditions using low-level 
scanning. If the scanning of a subclass pro- 
duces a necessary condition, its weight is in- 
creased; otherwise it is decreased. Each time 
a new one is discovered, it is combined with 
those already found to see if the set is also 
sufficient. If not, the search continues until 
at least one subclass from each of the three 
participating classes has been rejected. An 
attempt will then be made to form an “un- 
less" hypothesis (see page 9) in the same 
manner, (In Figure 3, this involves the set- 
ting of both switches to B.) This procedure 
allows for a rather thorough search of attri- 
bute classes. Upon exiting the subroutine, the 
original probability weights are restored and 
the weights of the class and subclass which 
gave rise to the initial necessary condition are 
adjusted according to whether or not a con- 
junctive hypothesis was formed. 

Since this model still possesses the negative- 
feedback aspects of the basic model, it is pos- 
sible to state in advance which problems it is 
capable of solving. In addition to those prob- 
lems which the basic model was able to solve, 
the present version is able to solve Problems 
3, 5, 8, 17, 30, 31, and 32. Table 9 gives some 
tesults of the application of the model to some 
of the above problems and to one problem 
(Number 20) which is still insoluble. Sev- 
eral solutions by Ss are given for comparison. 
The results show that while there are minor 
distinguishing features between model per- 
formance and human performance, such as 
hypotheses used by Ss which cannot be gen- 
erated by the model, on the whole there is little 
basic difference between the two types. 


Disjunctive Strateg y 


There are a few problems (Numbers 20, 24, 
and 29) whose solutions require the use of 
disjunctive hypotheses. The subroutine for 
forming this type of hypothesis very closely 
parallels the conjunctive strategy subroutine, 
and the means of entry are almost identical. 
First, if the scanning unit signals that a par- 
ticular property is a sufficient condition for 
one of the color sets, the probability of entry 
is given by Equation 5 (but where r is the 
proportion of items in the same color set that 
have the property). Secondly, if a hypothesis 
is invalidated by the occurrence of a pattern 
belonging to the same color set but lacking 
the hypothesized properties, then it may be 
repaired by adjoining a sufficient condition to 
the hypothesis. In this case the probability of 
entry is given by Equation 6. 

In operation the subroutine searches for 
further sufficient conditions in order to find a 
set which is also necessary. A flow chart of 
the strategy is given as Figure 4. A point of 
dissimilarity between the two complex strate- 
gies is that the disjunctive-strategy subrou- 
tine forms nothing which is analogous to the 
“unless” conjunctive hypothesis. 

Results of the application of the model to 
problems whose solutions require the use of 
disjunctive hypotheses are given in Table 10. 
Again the results are quite similar in general, 
if not in detail, to sample protocols. 


Maladaptive Behavior 


Three main types of maladaptive behavior 
have been identified: (a) learning-set phe- 
nomena which persist across problems, (b) 
the apparent failure of S to notice a particu- 
lar type of attribute, and (c) failures of S 
to check hypotheses for validity. The first two 
types can be produced by the model merely 
by setting various parameters to rather ex- 
treme values. The learning set phenomenon 
which, for instance, seems to account for some 
Ss’ having attempted to solve molar problems 
with complex molecular hypotheses, can be 
created by adjusting the initial values of the 
probability weights in favor of the desired 
class of attributes. These weights can be sta- 
bilized by using a high value for the parameter 
i: (Up to this point all model solutions pre- 


tà 
"3 


attempt to re- 
pair H 
? 


Delete refuted 
part of H 
(if any). 


Erase copied 
p weights. 
No H found. 


Make copy of 
p weights .Omit 
color class. 


Have all 
classes been 
scanned 


Erase copied 
p weights. 
An H was found. 
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Select attribute 
class and sub- 
class randomly. 


Scan both 
color sets. 


asa 

new sufficient 

condition 
found 


Adjust copied 
p weights 
accordingly . 


Add to set of 
sufficient con- 
ditions, Adjust 
copied p weights 
accordingly. 


Is 

the set now 

necessary 
? 


Fic. 4. Flow chart of the disjunctive-strategy routine. 


sented have used ¢, = .5, a value small enough 
to cause considerable variation in the weights 
from trial to trial.) The failure to notice a 
particular type of attribute can be produced 
simply by setting the relevant probability 
weight to zero initially. 

The problem of accounting for Ss’ failures 
to validate hypotheses is more complicated. 
The data suggest that Ss will occasionally per- 
ceive a necessary and sufficient conditon when, 
in fact, a lesser condition (necessary, sufficient, 
or majority) actually obtains. That is, certain 
invalidating cases are either overlooked or ig- 
nored. However, the greater the number of 
exceptions, the smaller is the likelihood that 
a necessary and sufficient condition will be 
perceived. Furthermore, when S is engaged 
in the burdensome task of trying to construct 
or repair complex hypotheses he is more apt 
to make this type of error. A function mirror- 
ing this behavior is: 

b-41-— 70 (1 - g)e 

where p is the probability that the results of 
a particular scanning will be formulated into 
an invalid hypothesis, ¢, is a parameter giving 
the limiting value of 5, 7 is the proportion of 
exceptions in the red color set, g is the propor- 
tion of exceptions in the green color set, and c 
is a nonnegative two-valued parameter: = 1 if 
the model is engaged in complex strategy; = a 
lesser value, 6, otherwise. 

This function is evaluated immediately after 


the scanner outputs the results of a scanning 
and before a possible entry to one of the com- 
plex strategy subroutines. (The corresponding 
deterministic decision rule would specify some 
threshold value of ? above which the output 
of the scanner is always “misperceived.’’) 

The various changes that have been made 
in the basic model are incorporated in the 
flow chart in Figure 5. Notice that it has 
been provided with facilities for signaling the 
occurrence of necessary conditions and suf- 
ficient conditions. 


SIMULATION OF INDIVIDUAL SUBJECTS 


In order to illustrate the behavior of the 
model when simulating particular individuals, 
three Ss were selected who exhibited rather 
extreme forms of problem-solving behavior. 
The initial parameter values used in the 
model's solutions are given in Table 14. 

Table 11 presents four attempted solutions 
to Problem 4—two by AS and two by the 
model. In neither of her attempts did AS 
reach a solution. Instead she lapsed into 4 
series of guesses and actuarial predictions after 
about Trial 12. As mentioned earlier, AS 
seemed to behave as if there were two types of 
problems, one type which could be solved 
rather easily within 10 or 15 trials and another 
much more difficult type whose solution re- 
quired the use of repeated, converse, and com- 
plementary patterns. In initial attempts to 
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TABLE 10 


Sor urioxs TO Prostems 20, 24, AND 29 sy THE MoveL AND sy Ss 


Model's solution 


S's solution 
Trial Hypothesis Trial Hypothesis 
Problem 20, R:: 3 runs 
KC 
2 G::1:b 2 G::1:b 
5 Guess 5 R::(3:b)*(5:w) 
6 Guess 7 R::15:s 
7 G::15:d 9 Guess 
9 G::(15:d) v (12:d) 10 R::(12:s) - (25:5) 
18 G::(15:d) v [(12:d) - (23:d)] 18 R::[(3:b) + (1:w)*(5:w)] v [(3:b) * (10:b)* 
(5:b) * (2:b)] 
19 G::[15:d] v [(13:s) * (24:s)] 20 . 
* actuarial predictions 
31 R::[(3:b)*(5:b)  (1:b)*(34:d4)] v [(3:b)* 
(1:w) *(5:w)] 
32 . 
* actuarial predictions 
48 R::[(15:s) * (13:d)] v [(15:s) (13:5) * 
(24:d)] 
Problem 24 
R:: An isolated black dot 
TL 
2 R::15:d 2 Guess 
3 R::45:s 3 R::(2:w)* (4:w) 
5 R::24:s 4 R::24:5 
7 R::(24:s) v (13:5) 7 R::(24:s) v (35:5) 
8 R::(24:s) v (35:s) 8 G::(NB:2 v 3)- (AB:t) 
10 Actuarial prediction 9 G::(NB:2v3 v 4)* (AB:t) 
11 G::[(2:b) v (4:b) 1: [AB:t] 10 G:: (NB: > 1): (AB:t) 
19 G::[((2:b) v (4:b))- (AB:t)] v ENB:0] 19 G::[(NB-2v3v4) : (AB:h)] v [(12:s) * 
(23:5) * (34:5) (45:8) 
20 G::[((2:b) v (4:b)) -(AB:t)] vE(3:w) * 
(1278) (15:8) J 
Problem 29 
[(Is :s) (3:w)] v [(15:d) : (3:b)] 
SH 
2 R::NB:1 2 R:3:w 
4 R:: S: 3 G:: NB: even 
7 G7: (I: w) * (5:w) 4 R:: (2: w) · (S:) 
8 G:: (3:b) (15: d) 0 R:: S: w. 
14 G::[(3:b)-(15:d) ] v [(15:s)  (12:d) * 7 G::(23:d) - (35:d) 
(NB:2)] 
19 G::[(3:b) - (15:d)] v [(3:w) * (15:8)] 8 G::(3:b)* (15:d) 
14 G::[(3:b) - (15:d)] v [(3:w) * (15:8) ] 


simulate her behavior, (the two-channel sub- 
Class weight was set to zero to correspond to 
the observation that AS never mentioned an 
attribute of this type) it was found that if 
provisions were made for generating invalid 
hypotheses, the switch to an unbroken se- 
quence of guesses and actuarial predictions 


could not take place. Instead, there was a 
shift to a mixture of guesses, actuarial predic- 
tions, and invalid hypotheses. Accordingly, a 
change was made in the model in order to 
bring it more into agreement with AS' appar- 
ent perception of the task. The class of ac- 
tuarial relations was assigned a relatively low 
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Select attribute 

class and sub- 
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color set. 


Shall 
repair be 
attempted 


Any 
more trials necessary 
left Ow, condition 
? ? 


color sets. 


Wasa 
Use as H. Re- necessary 
adjust p weights and sufficient con- 


accordingly . 


Execute Shall a 
puni conjunctive conjunctive H 5 


strategy condition 
5 routine. hue detected 


Execute Shall a Was a 

disjunctive disjunctive H sufficient 

strategy be attempted condition 

routine, ? detected 
2 


Fic. 5. Flow chart of the executive part of the complete model. 


probability weight and treated as if it were an The second example, a simulation of KR's 
attribute class. This resulted in the desired solution to Problem 24, is given in Table 12. 
behavior. The model first searches for hypoth- The section on strategy mentions that KR, in 
eses in the usual way. If the solution is not her second-session solutions, used an approach 
forthcoming, there will come a point when which was characterized by extensive efforts 
hypotheses become hard to find. At this point to construct and repair highly complex hy- 
an actuarial hypothesis is likely to be at- potheses. The model's solution comes remark- 
tempted because the probability weight of this ably close to K R's solution even to generating 
class has been increasing at the expense of the as she did a hypothesis which is valid for 31 
weights of the other classes. of the 32 patterns. 
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TABLE 11 
SiwvuLATION or AS’ SoLvTIONS TO Prostem 4, G::25:5 


Model's solution AS' solution 
Hypothesis Trial Hypothesis 


Gi 2 G::NB:1 
G: 1 3 G::(4:w)*(5:w) 
7* R::P:3 E G::LW:2 
12 And beyond: actuarial predictions 5* Sequential hypothesis 
6* G::LB:2v3 
7 Actuarial prediction 
8* R::L:2 
13 And beyond: actuarial predictions 
2 2 Guess 
4 1:8: 3 G::S:w 
6 3:1(5:w)- (2:w) 6 R::AB:s 
y" z Bis 7 Sequential hypothesis 
9* G::2:w 8 Color hypothesis 
10 Actuarial prediction 10 Actuarial prediction 
11* R::LW: =2 1 (No hypothesis verbalized) 
12 And beyond: actuarial predictions 134 Sequential hypothesis 


14 And beyond: actuarial predictions 


* Invalid hypothesis. 


TABLE 12 


SIMULATION or KR’s SOLUTION TO PROBLEM 24, R:: IsoLATED Brack Dor 


| Model's solution KR's solution 
Trial Hypothesis Trial Hypothesis 
2 Ri:l:b 2 Guess 
3 R:: S: 4 R::[(P:4)  (NB:4)] v [CP:3)  (NW:3)] 
4 R::4:w 4 Actuarial prediction 
6 Color hypothesis 5 R::[(3:b) - (2:w) - (4:w)] v [P:4] 
7 Color hypothesis 6 R::(32:d) · (34:d)] v [P:4] 
10 R::[NB:1] v [(35:s) * (45:d)] 10* R::[(32:d) + (34:d)] v [NB:1] 
12" R:: NB: II v [(35:s) - (45: d) ] v 20 R:: L (32: d) · (34: d) j v [NB:1] v 
| [(B:r):(P:3)] NEL LA 3: asd 
13* R:[NB:1 35:8) (45:d)] 25 "b ulv 2) · (AB:s)] v 
1 dcr. [(NB:3) * (AB:s)] v [(NB:4) : (4:w)] 
17 R::[NB:1] v [(35:5)  (45:d) ] v E Skips to trial 68," which is incorrectly 
E 5 aa ba 69 NE 1] v [(NB:2)* (AB:s)] v 
i i » which is i ] pn x $2)* : 
ges us 68," which is incorrectly en 
69 R::[NB:1] v [(35:5)- (45:d) ] v [(AB:s)* ((2:w) v (4:w))1 


(P:3)] v [CNB:4) + (1:b) - (5:b)] 


* Invalid hypothesis. 1 
b All the 8 ErVeninE trials would have been correctly classified. 
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TABLE 13 


SIMULATION or KC's SOLUTIONS TO A SEQUENCE or Five SIMPLE PROBLEMS 


Model's solution KC's solution 
Problem Trial Hypothesis Problem Trial Hypothesis 
1 2 G::P: 1 2 G::P:4v5 
3 G 3 Color hypothesis 
7 G 4 R::12:s 
6 G::3:w 
2 2 G::AB:t 2 2 G::P:4v5 
4 G::NB:1 6 R:NB:2 
6 R::NB:2 
8 2 G::1:b 8 2 G::NB:1 
3 G::5:w 4 G::5:w 
6 G::(2:w) + (5:w) 6 G::(2:w) - (5:w) 
9 2 R::1:b 9 2 R::15:d 
5 G::(1:w) + (5:w) 
7 Guess 
8 G::15:s 
3 2 R::15:d 3 2 G:LB: =2 
7 R::(1:b) v (5:b) 5 G::15:s 
7 Sequential hypothesis 
8 G:: (I: w) : (S: W) 


The final example, a simulation of KC's 
solution to five consecutive problems, is given 
in Table 13. This sequence of solutions is 
characterized by a lack of maladaptive be- 
havior and complex strategies. In fact, these 
solutions could have all been obtained by 
using the basic model specified earlier. The 
values of the parameters were carried over 
from one solution to the next. 


Turing's Criterion 


The last step in the presentation of a simu- 
lation model might be an experimental test of 
the closeness of the simulation according to 
Turing's criterion. In the present case a 


formal test of this nature would seem insured 
of success on a priori grounds. It can be 
noticed in the human solutions presented in 
Tables 9 through 13 that there is considerable 
variation in performance from S to S. Since 
the presented simulations seem, on the face of 
it, to be rather close to their Eun counter- 
parts, it may be argued that the simulations 
fall within the wide range of individual dif- 
ferences. The real clues for distinguishing 
human from model performance seem to be the 
occasional hypotheses used by Ss which cannot 
be generated by the model. These hypotheses, 
which average about one per problem, include 
sequential hypotheses and certain idiosyncratic 


TABLE 14 


INITIAL VALUES OF PARAMETERS USED IN THE SIMULATIONS PRESENTED IN TABLES 11, 12, AND 13 


Subclass Weight 


Class Weight Molecular Numerical Molar Other parameters 
Mo- Nu- * Nu- E H 
" $ i Sin- Dou- i- Plu- Bal- Weight- Adja- f 
Subject TE E Molar Color le ble . rality ance ing Run dency, di ga da da 0 
AS" „ Las ias 100 0 80 20 20 30 10 40 8 0 $3 
KR 40 30 20 10 50 50 20 80 25 25 25 25 QNSE COSA MES 3 
KC 25 40 25 10 80 20 30 70 25 25 25 25 BIO ED. 30.040 


A fifth attribute class was used, actuarial, with a weight of 05. 
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hypotheses which were never used more than 
once or twice. More subtle clues, however, 
do exist. For instance, the model is slightly 
more prone to begin a problem with a series 
of very simple hypotheses than are Ss. But 
this clue would almost certainly be overlooked 
by anyone not familiar with the construction 
of the model. 


DISCUSSION 
Experimental Procedure 


The experiment was extremely productive 
of data—some 350 pages of verbatim tran- 
scripts—most of which proved to be highly 
valuable in helping to gain insight into the 
problem-solving behavior of Ss. Several 
aspects of the procedure tended to insure this 
richness of content. First of all, the problem 
itself has several advantages as a concept- 
formation task. Within prescribed limits of 
format, it is possible to construct problems 
which cover a variety of types (the critical 
feature may be based upon dot position, dot 
arrangement, number of dots, the sequence of 
dots, etc.) and a wide range of difficulty. It 
was found in the course of the experiment 
that, other things being equal, more informa- 
tion was gained when Ss were confronted with 
a fairly difficult problem. The great variety of 
problems available made it possible to present 
sufficiently challenging problems even as Ss 
became more proficient at solving them. 

Another important feature was the step- 
wise presentation of new data. There are two 
advantages which result from this fragmenta- 
tion. First, it keeps S from being overwhelmed 
at the outset with a vast amount of data. 
It is quite likely that the simultaneous pres- 
entation of all the data would result either in 
the temporary suppression of verbal reports, 
while S engaged in fast and furious search- 
ing or in a flood of verbiage which would 
interfere and interact in unpredictable ways 
With normal searching behavior. Second, the 
Segmentation makes natural the procedure of 
demanding periodic “progress reports” from S 
in the form of working hypotheses. This series 
of hypotheses constitutes the main point of 
interest in comparing Ss’ behavior with the 
model's behavior. 


A third feature, the use of a thinking aloud 
procedure, was quite successful. Not a single 
S proved to be unsatisfactory in providing 
a running commentary of what he was doing, 
although many Ss would occasionally lapse 
into short periods of silence while experiencing 
difficulty. Apparently some Ss were able to 
reach a state where their reports and their 
thinking coincided very closely. This is seen 
in certain passages characterized by barely 
audible sentence fragments, phrases following 
phrases in quick succession showing a flight 
of ideas, etc., all spoken in low monotone 
broken only by the finding of some important 
clue. Other Ss adopted a think-then-sum- 
marize procedure which, while not as informa- 
tive about the details of their thinking, was 
usually adequate to specify the general line 
of their reasoning. 


General Course of Solution 


It was possible to detect among the 84 solu- 
tions a set of characteristics common to a 
great number of them. Almost without excep- 
tion Ss advance, on early trials, a series of 
extremely simple hypotheses presumed to be 
readily available to them. These are set forth 
with no great confidence that they will long 
survive, and little effort is made to patch them 
up once they are refuted. Instead their pur- 
pose seems to be one fulfilling a requirement 
of the experiment—produce a working hypoth- 
esis for every trial—until such a time as 
enough data are accumulated upon which to 
perform serious searching. This point is 
signaled, often abruptly, by a failure to spot 
another simple consistency. 

Many problems were solved during this 
initial burst of simple hypotheses, and many 
more could have been solved. However, if a 
relatively easy problem had not been solved 
by this time, then often no solution was 
reached or else a roundabout solution was 
attained in a highly complex manner which 
ignored the single critical clue which was the 
key to the simple solution. On the other hand, 
if the problem was relatively hard, S's success 
depended upon his ability to detect necessary 
conditions and/or sufficient conditions and put 
these together in the proper combination. This 
procedure was usually lengthy, tedious, and 
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filled with many small errors and blunders. 
The proportion of invalid hypotheses rose 
sharply as did the number of trials on which S 
decided to “collect more data" by means of 
gueses and actuarial predictions. 


Model 


The information-processing model con- 
structed in this study is a device for simulating 
certain aspects of human performance in a 
particular problem-solving task. Since the 
model is intended, ultimately, to take the form 
of a computer program, it is necessary to 
specify completely and exactly all the 
processes involved. For this reason the model, 
as with all simulation models, gives the ap- 
pearance not only of extreme complexity but 
also of little generality. Basically, however, the 
model is an abstract symbol-manipulating 
device and, as such, should be applicable to a 
class of problems of which the present one 
is an example. Moreover there seem to be 
just two main characteristics of this class of 
problem. First, the problem must be one of 
finding a binary classification principle (i.e., 
every object to be classified must be either an 
exemplar or a nonexemplar). Second, all ob- 
jects to be classified must be described in terms 
of a common set of attributes and values, and 
these descriptions must be made available to 
the model (since no artificial intelligence 
scheme to date is able to generate psycho- 
logically meaningful attributes de novo). 

Any particular application of the model is 
apt to require the addition of a hopefully small 
set of special processes to handle behaviors 
which are characteristic of Ss in the Specific 
problem task. In the present case, for ex- 
ample, a separate routine is necessary to 
generate “color” hypotheses. 

Implicit in the structure of the model is the 
notion that S's problem-solving behavior is in 
a sense rational and optimal. The overall 
strategy of Ss and model alike is to scan a 
set of objects for a single property (an at- 
tribute-value pair), possession of which is 
necessary and sufficient for membership in the 
set. Failing to find any such property, more 
complex hypotheses can be constructed on the 
basis of necessary conditions and sufficient 
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conditions. What detracts from optimal per- 
formance are several human failings: invalid 
hypotheses are used, an attribute or class of 
attributes is not perceived, refuted hypotheses 
are persistently repaired rather than being 
completely rejected, complex hypotheses are 
avoided or used to excess. The various param- 
eters associated with the model control the 
extent to which these behaviors are exhibited. 
This is not to say that the model is in essence 
an algorithm with constraints. While it is 
true that it can be made to operate in a 
manner approaching that of an algorithm, 
it would be more accurate to say that the 
model is a good problem-solving device to 
which have been attached several performance- 
reducing devices. 

Once a model has been demonstrated to fit 
the data reasonably well, one is inclined to 
attempt an evaluation of the model both 
absolutely and with respect to alternative 
models. One might be interested, for instance, 
in comparing the present information-proces- 
Sing model with a mathematical SR model. 
Unfortunately there is considerable likelihood 
that such a comparison will come to grief 
before it can be completed. In order to under- 
stand this possibility, consider how a thorough- 
going experimentalist might carry out this 
monograph's concept-formation study. The 
only data collected in the course of the ex- 
periment would bear on the correctness of S’s 
trial-by-trial predictions. The S would not be 
asked to think aloud or even to verbalize hy- 
potheses, but instead would be directed to keep 
responding until some criterion, say 10 correct 
predictions without an error, was met. His 
data would then be pooled with those of the 
other Ss (all of whom respond to a different 
random arrangement of patterns) and a learn- 
ing curve fit giving probability of a correct 
response as a function of trial number and 
problem type. As little as one parameter may 
be involved, and its evaluation for a particular 
S would lead to a predicted point of solution 
for each problem. 

Thus the information-processing model and 
SR model would predict only one thing in 
common: point of solution. It is not likely 
that the rival sets of predictions would be 
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very different although with a large enough N 
the difference could probably be made statisti- 
cally significant. If the information-processing 
model predicts more accurately, then one can 
still say that SR model is nevertheless superior 
when accuracy as a function of number of 
parameters is considered, i.e., the parsimony of 
SR model outweighs the increased accuracy 
of the information-processing model. On the 
other hand if SR model's predictions of points 
of solution are superior, then one can still 
claim that the information-processing model, 
while inferior on one count, is still able to 
make other predictions (e.g., complexity of 
hypothesis) which the SR model cannot make, 
i.e., it is better to predict rather well on several 
variables than to predict quite well on just 
one. 

More succinctly, the problem is this. Two 
models based upon the same set of behaviors 
are to be compared. One model collects more 
data (ie, evaluates more parameters), 
operates on the data in a more complex 
fashion, and makes more predictions. Since 
this model is more difficult to construct and 
operate we should expect extra dividends for 
greater effort in terms of more extensive and 
more accurate predictions. But the question 
is how much more. How accurately should a 
model predict as a function of the number of 
parameters involved in its operation and how 
are models involving different numbers of 
parameters to be compared? 

Until this theoretical question is answered a 
favored type of model will doubtless continue 
io be selected on other grounds: the com- 
fortableness and convenience of the model’s 
Conceptual framework, the extent to which 
predictions are verified, the extent to which 
new and fruitful research is suggested, etc. 
Results bearing on these latter criteria will be 
Teported at a later date. 


SUMMARY 


Solutions to a set of concept-formation 
problems were obtained individually from 11 
Ss using a thinking aloud procedure. The task 
required that S discover a principle for dis- 
tinguishing between two classes of patterns. 
The patterns were presented sequentially, and 
S was directed to predict each pattern's 
classification and verbalize his current working 
hypothesis before being given the pattern's 
true classification, 

Verbatim transcripts of the experimental 
sessions were analyzed in detail in order to 
discover the way in which Ss produced the 
required sequence of hypotheses. A method of 
"low-level scanning" was identified which 
forms the basis for forming all simple (single 
attribute) hypotheses. This method involves 
a search for attributes common to one or the 
other of the two classes of patterns. The 
search is essentially random but with restric- 
tions which tend to give it orderliness and 
direction. More complex (conjunctive and dis- 
junctive) hypotheses may be formed upon 
the discovery that a particular attribute is a 
necessary condition or a sufficient condition for 
membership in one of the classes. Several 
points of individual difference relating to 
complexity of hypotheses formed, degree of 
validity checking, and persistence in a given 
line of attack were identified. 

An information-processing model was con- 
structed which is capable of generating a 
sequence of hypotheses in response to the 
presentation of a sequence of patterns. The 
model's style of solution is determined by pre- 
adjusting various parameters relating to 
individual differences. Several solutions by 
the model are presented which closely parallel 
selected human solutions. Overall, the model 
was judged by the author to be an adequate 
simulation of human behavior in the given 
concept-formation situation. 
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APPENDIX 
VERBATIM TRANSCRIPT 


Periods of silence are indicated by an ellipsis 
(..*. ). A silent period of 3 or 4 seconds is 
long enough to be so denoted. Thereafter another 
ellipsis is added for every 10-15 seconds of 
silence. 

For further verbatim transcripts see Johnson 
(1962). 


E: This will be Problem 29. The time is 2:23 and 
Number 1 is a red: 

S: Well, call Number 2 green. Because the center 
dot is the opposite color from the first one. 

E: Number 2 is red. 

S: Let's see. I call Number 3 green because it has 
an even number of black dots. 

E: Number 3 is red. 

S: Well, now the last three have in common the 
fact that the second dot is white and that the fifth 
dot is white, so I’ll use both of 'em the first time. 
Number 4 has go the second dot white and the last 
dot black so I'll say that that's green. 

E: Right. 

$: That'll make five green too. 

E: Five is really red. 

$: O.K, five is red . . . obvious—the first thing 
that strikes me is that the red ones have in common 
is that the fifth dot is always white. So six would 
be green. 

E: Six is red, 

$: Oh, Lord . . . Seems I always stump on about 
that sixth one and start looking back. Uh .. . The 
green has the middle dot and the fifth dot both black 
but so does the sixth one. I suppose there’s the possi- 
bility that there’s a three-dot combination but that 
Seems a little too complicated to work with . . . Let 
me see . . . if first dot, first, third, and fifth, that's 
not white ... That might work. I’m going to try 
and see if the first dot is an opposite color from the 
third and the fifth dot. So that would make seven, 
wait, no, that wouldn’t work because Number 5 is 
red. The second dot opposite from the third and 
fifth dot . . . I'll try that. Number 7 is red. 

E: 7 is green, 

S: . . . The two green ones have in common the 
fact that the middle ones are black and also the fourth 
ones are white ... but the red ones have that in 
common too, or some of them do. Ah... I'm 
thinking about that tricky one I missed last time now 
Where the coloring of the black dots in the previous 
distribution determined the color of the next one 
Some how or other. I've forgotten how it worked. 
Let's see, I can't even think that way. I'm going 
to forget about it. Ah... ... I see something 
here, It’s another one of these wild things. Seems 


that on the green ones if the middle one is black, 
the first one and the Sth one are opposite in color. 
Now that doesn't show up in any of the red ones, 
I don't think it's right, but I'm going to try it if I can 
remember it. Number 8 would be red. 
E: Right. 
Number 9 is green. 


S 

E: Right. 

S: Number 10 is green. 
E: Right. 

$: Number 11 is red. 
E: Right. 

$: Number 12 is green. 
E: Right. 

$: Number 13 is red. 
E: 


S Mm xx ...OK,, I'm going to try 
adding something to it then. If the middle dot is 
black, the first and fifth dots will be opposite in 
color. If the middle dot is white the first and fifth 
will be the same in color . . . 14 is red. 

E: Right. 

S: 15 is green. 

E: Right. 

S: 16 is red. 

E: Right. 

S: 17 is red. 

E: Right. 

S: 18 is, is, is, I've forgotten what I was doing. 
18 is green. I'm sure. 

E: Right 

$: But I can't remember what I'm doing. 
E: 


S: Un-huh. I can't formulate it in my mind, you 
know? 19 is red. 

E: 19 is really green. 

S: I did forget it then. All right. If the center 
.. yea, if the center dot is black . . . well, what in 
the world . .. O. K., if the center dot was black, 
they were supposed to be opposite in color. If it 
was white, they were supposed to be the same in 
color. That's right. That one was green, then, 
wasn't it? 19's green? 

E: Right. 

[S continues to predict correctly for several more 
trials.] 

E: OK, what is it? 

S: That's a messy one. I still have to look at it. 
If the center dot is white, the first and fifth dots will 
be the same color as each other. Not necessarily the 
same as the center dot. And the center dot is black, 
the first and fifth will be opposite color from each 
other. I can't keep 'em straight. 
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This is an investigation of how Ss use probabilistic cues to make inferences 
about objects’ (Os') class memberships. Os having specified probabilistic eue 
properties were presented and Ss' inferences were compared to the theo- 
retical predictions. It was concluded that: (a) for unfamiliar Os cue proba- 
bilism is important in class inferences; (b) for familiar Os inferences are 
based upon recognition; (c) for unfamiliar Os which are similar to familiar 


Os the inference is the class 


appropriate to the familiar O; (d) 8s who 


rely upon recognition also rely upon the similarity between familiar and 
unfamiliar Os in order to make inferences for unfamiliar Os. 


1 (1956) theory of proba- 
bilistie funetionalism presents not 
only a point from which to view the be- 
havior of men in their environment, but also 
provides a framework within which further 
theorizing can take place. The present 
work is an attempt to use this theory as 
a point of departure for an investigation of 
how subjects (Ss) make inferential judg- 
ments about the identity of objects (Os) 
encountered in the environment. 
Probabilistic functionalism is a theory 
of perception and cognition. It views Ss 
as operating in a complex environment 
in which cues associated with Os are not 
perfectly correlated with the attribute be- 
ing inferred. For example, height correlates 
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approximately .10 with IQ and is there- 
fore a poor cue upon which to base in- 
ferences about IQ. Vertical position in the 
visual field, however, correlates .60 with an 
O’s distance from S and thus is a moder- 
ately good cue for inferring distance - 
(Brunswik, 1956). 

The equivocal relationship between cues 
and Os, called cue probabilism, requires 
that Ss learn to utilize optimally the various 
kinds of cues. Correlational analyses of 
inference behavior show that the correla- 
tions between each of the different kinds of 
cues and Os are paralleled by the correla- 
tions between Ss’ inferences and the cues. 
Moreover, the validity of Ss’ inferences 
about Os (also measured by correlation) 
is higher than the correlations between 
any one of the different kinds of cues and 
Os (Brunswik, 1956; Rappoport, 1961; 
Smedslund, 1955; Summers, 1962). These 
findings indicate that Ss learn to utilize 
probabilistic cues and that by combining the 
information from multiple cues they can 
make accurate inferences about Os. 

Because the theory of probabilistic func- 
tionalism is stated in terms of correlation 
it is not surprising that the related research 
has relied upon this analytic technique. 
The advantage in the use of correlation 
is, of course, that it permits succinct state- 
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ments about Ss’ use of cues for inferences 
about a group of Os or for repeated in- 
ferences about O, The disadvantage is, 
however, that the unique event—a single 
inference for one O—is glossed over in 
favor of the more general correlational 
statement. It would be valuable to have 
an alternative theoretical and analytical 
approach to inference which would permit 
the examination of the inferences made for 
each O as a unique event. The present 
work attempts to provide such an approach. 
Nature of the Environment 

Cues. The first assumption is that the 
immediately apparent, palpable character- 
istics of an O are the bases for inferences 
about its covert, impalpable attributes. For 
example, an O's size, surface texture, weight, 
color, and shape all supply information 
about what kind of O it is—whether O 
is a house, a cup, a peach, ete. The imme- 
diately apparent characteristies of Os are 
called cues. 

Cue Dimensions. If Os are compared 
for some characteristic, such as weight, it 
is clear that different Os possess the char- 
acteristic to different degrees. What is more, 
if a large number of Os are compared on 
this characteristic, it is possible to order 
them in some manner. The metric created 
by the ordering of Os according to their 
possession of an attribute is called a cue 
dimension. The value on a cue dimension 
which corresponds to the degree to which an 
O possesses the related characteristic is 
called O's cue value. (Dichotomous cue 
dimensions are considered as special cases 
of the more general multivalued dimension.) 

Covert Attributes. Os’ cue values lie at 
one pole of the inference process. At the 
other pole is the goal of the inference—the 
covert, not immediately apparent char- 
acteristics of O. The covert attributes are 
of two kinds, O's identity, its class mem- 
bership, and other attributes of O which S 
does not know, its covert cue values? The 
covert attribute with which the present 


* While for the purposes of the present discus- 
sion it can be assumed that fundamentally there is 
no difference between the cues and the covert at- 
tributes, the fact that cues are observable at the 
time the inference is made while the covert at- 
tributes of O are not, permits a psychologically 
meaningful distinction between them. 


work is concerned is O's class membership, 
The inference process goes from the (overt) 
cues associated with O to the identification 
of the (covert) class to which O belongs. 
In this situation S must rely on the cues, 
make an inference about the class, and 
finally receive information of some kind 
about the accuracy of his inference. 

Many definitions of the term class have 
been used in previous research (Bruner, 
Goodnow, & Austin, 1956; Sarbin, Taft, & 
Baily, 1960). The definition to be used here 
is that a class is a name assigned to two 
or more Os. This name is used to identify 
Os, and its use is usually dictated by a 
source external to S. Indeed, the process 
of a child learning about Os in his world 
consists in part of forming links between 
different cues and the names which elders 
indicate to be “correct.” 

Probabilism of Cues. The process of in- 
ferring an O's class from its cue values is 
complicated by the fact that a given cue 
value has usually been associated with 
a number of different classes of Os. Con- 
sequently, knowledge of this value does not 
allow an unequivocal inference about O's 
class membership. This equivocality, which 
is inherent in the use of cues as the bases 
of inferences, is called cue probabilism. 

Cue Probabilism and Classes. In the 
environment every O possesses cue values 
and also belongs to a class. Theoretically, 
for each cue value on each cue dimension 
it is possible to construct a distribution of 
the relative frequency of association of the 
cue value with various classes of Os. If it 
is assumed that events which have occurred 
with the greatest relative frequency in the 
past are the events most likely to occur in 
the future, this distribution can be used to 
make inferences about the class membership 
of Os. Given a cue value associated with an 
O, the class having the greatest relative 
frequency of association with the cue value 
is most likely to be the correct class for 0- 

The relative frequency distributions for 
cue-class associations are called cue dis- 
tributions and are the keystone of the pres- 
ent approach to inference. 


Nature of the Subject 


Cues. Basically the definition of cues must 
rely on psychophysically defined units 


along dimensions of physical stimulation; 
however, it is obvious that with experience 
“higher order" dimensions are developed. 
For example, numbers, while abstract, con- 
wey a great deal of information about Os 
with which they are associated. Experience 
not only leads to higher order eue dimen- 
‘sions but, in addition, individual differences 
im experiential background may produce 
ual differences in the dimensions to 

which Ss attend and individual differences 
in the size of the units on the dimensions. 
Studies by Beach and Wertheimer (1961) ; 
Brunswik (1956); Goodnow (1954); Hays 
(1958); Osgood, Suci and Tannenbaum 
(1957) ; Signell (1961) ; Wertheimer (1960) ; 
‘and others demonstrate these individual 
differences. While these variables must be 
examined when research is done, for sim- 
plicity of discussion it is assumed momen- 
tarily that Ss are attending to all dimensions 

nd that the sizes of the cue units on 
these dimensions are the same for all Ss. 
. The cue distributions have a 
subjective counterpart resulting from S's 
erience with Os and their classes. It 
is assumed that during this experience S 
‘compiles the relative frequencies of class 
occurrence for the values on the cue dimen- 
‘Sion and, as a result, knows the distribution 
of cue-class associations for each cue value 
on each cue dimension in the environment. 
These subjective counterparts of the en- 
vironmental distributions are called Ss’ 
distribution hypotheses (Brunswik, 1956). 
The assumption of distribution hypothe- 
ses regards S as an actuary (Meehl, 1954; 
Sarbin, 1943). And, just as an actuary's 
tables become more accurate with an in- 
creased sample size, so too do distribution 
f eses become more like their objective 
unterparts as S's experience with various 
tues and various classes of Os increases. 
With inereased experience, S's distribution 
hypotheses should become highly accurate 
representations of the corresponding en- 
vironmental cue distributions. This point 
will assume a great deal of methodological 
importance in the experiments to be re- 
In addition to the differences in atten- 
| to cues, it should be noted that Ss’ 
iribution hypotheses may not conform to 
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their objective counterparts. While little is 
known about the determinants of the dis- 
crepancies it is likely that as an S's "sample 
size” increases, his distribution hypotheses 
approach accuracy (see Attneave, 1953; 
Edwards, 1961; Preston & Baratta, 1948, 
for related research). For the sake of 
simplicity in the following discussion it is 
assumed that Ss’ various distribution hy- 
potheses are accurate. 


Nature of the Inference Process 


When an O is encountered in the en- 
vironment, the cue values associated with 
it serve as the basis for a decision about 
its class membership. To make this decision 
S must rely upon his distribution hypoth- 
eses, Due to the fact that any eue value has 
usually been associated with more than 
one class of Os, the eue does not allow 
an unequivocal decision about the class 
membership of the O which possesses it. 
However, for each cue value associated with 
O, the related distribution hypothesis tells 
S the relative frequency with which the cue 
previously has been associated with the 
members of each class. The O should be 
assigned to the class for which the relative 
frequency is highest. Of course, while one 
cue may indicate a specifie class to be the 
most likely alternative for O's membership, 
other cues may indicate other classes to be 
most likely. 

When an Ó's various cues do not yield an 
unequivocal inference, the best that S 
can do is to gather together the information 
provided by each of the cues and to arrive 
at a compromise which will allow him 
to determine which class is the “best bet” 
(Brunswik, 1943) for O's class membership. 
This best bet should be S's inference for 
that O. The following discussion describes 
a simple method for using the probabilistic 
aspects of cues to arrive at the best bet 
for an O's class membership and for pre- 
dicting Ss’ inferences. 

Inference Model. The probabilistic re- 
lationships between cues and classes are 
the key to the use of an O's cue values 
to determine the best bet for its class mem- 
bership. When an 0 is encountered in the 
environment, some of its cue values are 
immediately known. However, O's cue value 
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on each dimension could be associated with 
a member of any of a number of different 
classes. As a result, the O possessing the cue 
values could be a member of any one of 
these classes. Therefore, it is necessary to 
compile, for each class, the evidence which 
indicates that O belongs to that class, Then 
the evidence for each class must be con- 
sidered, relative to the evidence for each of 
the other classes, and a decision made 
about which class is the best bet for O's 
membership. Finally, O should be relegated 
to the class which was determined to be the 
best bet. 

Equation 1 describes a simple way to 
“compile the evidence” for each class. 


È P(k/d)e P(k/1) 


+ P(k/2) + P(k/3)-- -P (k/n). 


Where, 

k = a specific class under consideration 
as a possibility for O's membership; k = 
a through i 

d = a dimension on which O’s cue value 
is known; d = 1 through n 

P(k/d) is the relative frequency with 
which O's cue value on each cue dimen- 
sion, d, has been associated with members 
of a given class, k. 

Equation 2 describes a way to compare 
the “relative amounts of evidence” for the 
different classes. 


L P(k/d) 


E(k) = d 
2 2 P(k/d) 


[2] 


Where, 

Di P(k/d) is the value for one class, k, 
derived from Equation 1 and 

Di. D. P(k/d) is the sum of these 
values over all classes, a through i. 

The denominator of Equation 2 can be 
simplified. The proportion of times a cue has 
been associated with each class sums to 1.00 
over all classes; a cue never occurs without 
an O, and Os always belong to classes. 
Therefore, the denominator of Equation 
2 becomes, 


Lira = L0O X n = n. 


Where, 
n is the total number of cue dimensions 
for which O's cue values are known 
Replacing the denominator in Equation 
2 with n yields Equation 3. 


J P(k/d) 
E(k) = Run n 


Equation 3 gives the proportion of the 
total evidence which indicates that O is 
a member of Class k. This, E(k), can be 
regarded as the degree to which a given elass 
can be expected to be correct in light of 
O's immediately apparent cue values. The 
best bet for O's class membership is the 
class having the highest E(k) as given 
by Equation 3. 


Metnop 


Theoretically, Ss’ inferences about Os are predi- 
cated upon the statistical structure of the environ 
ment. Therefore to test the utility of the model am 
experimental situation was constructed which had 
controllable statistical characteristics and then, be 
cause distribution hypotheses are assumed to de- 
velop with experience, Ss were allowed experience 
with the “experimental environment" sufficient to 
develop accurate distribution hypotheses. Finally, 
Ss’ inferences for specific Os were compared to the 
inferences which were predicted by the model. 

To compare Ss’ inferences with those predicted 
by the model, data were obtained from two 
sources: (a) inferences made for specially designed 
test Os and (b) inferences made for each of the 
Os which comprised the experimental environ- 
ment. The latter are called the environmental Os. 


Test Os 


The use of test Os required that Ss first be 
given enough experience in the experimental en- 
vironment to develop accurate distribution hy- 
potheses. Then test Os were presented, and 
model's decision about the best bet for each test 
O's class was compared with the Ss’ inferences for 
the test O. This procedure allowed an estimation 
of the utility of the model for predicting Ss’ infer- 
ences about an O which has never before been en- 
countered. 


Environmental Os 


Inferential Accuracy. Our definition of a clas 
as a covert attribute about which S does not know 
provides a criterion for designating an inference 
as either accurate or inaccurate. An inference 5 
inaccurate when an O is assigned to a class which» 
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TABLE 1 
FREQUENCY DISTRIBUTIONS FOR CUB VALUES’ ASSOCIATION WITH EACH CLASS AND THE CORRESPONDING 


Vanvgs or P(k/d): EXPERIMENT I 


== = — EE — — —— 
Letter 
Class —— — - — 
a b c d e 1 g h i 
Red 
f 0 0 0 0 4 6 10 M 6 
PG 00 .00 .00 .00 .20 .43 71 9 1.00 
Yellow 
f 0 1 4 8 M 8 4 1 0 
P (k/d) .00 07 .29 57 70 57 .29 .07 .00 
Blue 
f 8 M 10 6 2 0 0 0 0 
P(k/d) 1.00 93 71 43 10 00 .00 .00 .00 
Number 
1 2 3 4 5 6 7 8 9 
Red 
f 0 1 4 8 14 8 4 1 0 
P(k/d) .00 .07 .29 57 74 53 31 .08 .00 
Yellow 
Í 4 14 10 6 4 2 0 0 0 
P(k/d) 1.00 .93 1 43 .21 .13 .00 .00 .00 
Blue 
f 0 0 0 0 1 5 9 11 14 
P(k/d) .00 .00 .00 .00 .05 83 69 .92 1.00 
Pointer 
1 2 3 4 5 6 7 8 9 
Red 
Í 14 10 6 4 2 0 0 0 
P(k/d) 1,00 .93 71 43 18 12 .00 .00 .00 
Yellow 
f 0 0 0 0 4 6 10 14 6 
P(k/d) .00 .00 .00 .00 .18 .38 ari 93 1.00 
Blue 
f 0 1 4 8 14 8 4 1 0 
P(k/d) .00 .07 29 57 .64 .50 .29 .07 .00 


actually belonged. These cards were designated in- 
firming cards? This procedure resulted in 53 dif- 


*It should be understood that infirming cases 
were not violations of the statistical properties of 
the experimental environment. Instead, they were, 
in a sense, errors made by the model. An infirming 
case appears a certain proportion of the time rela- 
tive to the other Os in the environment, and its 
repeated occurrence does not lead to an increase in 
the relative freqeuncy of its values in the cue 
distribution for its class. The values used in the 
model are the relative frequencies from these dis- 
tributions and, therefore, each time the infirming 
case appears, the same relative frequencies are used 
in the computations. In this experimental situa- 
tion, given the same cue values, the model will al- 
m assign the infirming case to the incorrect 
Class. 


ferent kinds of confirming cards and 9 different 
kinds of infirming cards. 

In addition to the deck of cards, a number of 
test cards (test Os) was made. There were 4 test 
cards having three cue values on them and 10 hav- 
ing two cue values on them. The combination of 
cues on these cards was unlike any of the combina- 
tions on the cards in the deck. Three blank cards 
were also included among the test cards. 


Procedure 


The Ss were 40 undergraduate university stu- 
dents who met as a group during the time they 
were gaining experience with the experimental en- 
vironment. As will be explained below, only 10 4 
were used in the data analysis. On the first day ! 
was explained to Ss that by attending to the cues 
on the front of the cards they could come to make 
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accurate inferences about the class to which the 
card belonged. They were further told, “each card 


d an individual object and is to be thought of and 


* 


treated as such.” The procedure was then ex- 
plained, and Ss were told to look at the cues on 
the face of the card, make a decision about the 
card's class, and write an inference on the answer 
sheet. After a 4-5 second delay the experimenter 
(B) would reveal the correct class for that card 
and present the next card. If the inference was 
correct, Ss were instructed to place a check beside 
it on the answer sheet. This was done to increase 
involvement in the task. 

Twelve identical decks of the 120 cards were 
each shuffled and placed one after another in a 
box. Although Ss were unaware of where one deck 
left off and another began, they were shown the 
first 2 of the 12 decks in the first training session. 
Decks 3, 4, and 5 were seen in the second session ; 


Docks 6, 7, and 8 in the third session; and Decks 


9, 10, and 11 in the fourth session. Deck 12 was 
seen later, in a fifth session. Each time a full deck 
was seen will be referred to as a trial. For the fifth 
training session, Ss met individually with E and 
were shown the twelfth deck (Trial 12). Then, 8 
was shown the test cards and was asked to make 
4 decision about their class membership. 


Results 


Cue Dimension Use. In order for the 
computations for the model to be applicable 
in predicting Ss' responses, it, was necessary 
to determine which Ss were relying on all 
three dimensions. To do this it was assumed 
that Ss' distribution hypotheses would be 
most accurate for the dimensions to which 
they attended. Therefore, the group was 
shown a blank test card and asked what 
eue value from each of the dimensions 
would be most likely to appear on the card's 
face if it were known that the card was, 
Say, a member of the red class. Then, for 
each S, the absolute difference was obtained 
between his judgment and the actual mode 
of the related cue distribution. When the 
mean of these differences for one of the cue 
dimensions was at least twice as large as the 
Mean of the differences for the other two 
dimensions, it was assumed that S was not 
attending to the dimension. Only the 10 


Ss found to be using all three dimensions 


Were used in the data analysis.* 


Because it may appear that the results to be 
Teported are due to selection of Ss it should be 
noted that a similar analysis for the 20 Ss who were 
using only the letter and pointer dimensions yielded 
Virtually identical results. The two-cue analysis re- 
E" deletion of the number dimension from the 
computations for every E(k) in the experiment. 


Inferential Accuracy. The first prediction 
was that Ss would be able to use the 
probabilistic nature of cues to make ac- 
curate inferences about Os. The curve in 
Figure 1 shows the mean number of in- 
ferential errors for each of the 12 trials 
and clearly shows an increase in inferential 
accuracy accompanying an increase in ex- 
perience. The decrease in errors as a fune- 
tion of experience in the experimental en- 
vironment (the training deck), together 
with the rest of the data to be presented, 
are taken as support for the prediction. 

Test Cards. The second prediction was 
that Ss’ inferences for the class member- 
ship of test cards would correspond to the 
best bet as dictated by the model. The 
results for this prediction are shown in 
Table 2. 

This table is divided into 14 horizontal 
sections, one for each test card. In each 
section there are 5 columns, The first column 
contains the cues which were on the test 
card. (A dash signifies the absent cue on 
the test cards which have only two cue 
values.) The second column indicates the 
three classes, and the third contains the 
values of E(k) corresponding to each class. 
The class and value of E(k) set in boldface 
type in the second and third columns desig- 
nate the best bet on the basis of the model. 
The fourth column presents the number of 
Ss who gave each class as their inference for 
the test card. The last column gives the 
value and significance for a one-sample 
chi-square test for the results in the fourth 
column. 

The response distributions for 10 of the 
14 test cards differ significantly from chance. 
For all of these 10 the greatest number of 
Ss chose the class which the model dictated 
to be the best bet. Of the four test cards 
yielding insignificant response distributions 
one, ¢-6, is in the predicted direction and 
another, d54, shows a split response dis- 
tribution corresponding closely to the nearly 
equal values of E(k) for classes red and 
blue. These results support the hypothesis 
piso. opos SPURL ERE SD Te Cann 


Because the experiment was originally designed for 
three-cue dimensions the two-cue theoretical pre- 
dictions were frequently not as clear-cut as the 
three-cue predictions. Therefore, to avoid needless 
repetition and complexity in presentation the two- 
cue results are not presented here. 
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Fic. 1. Mean number of errors made on each trial by 10 Ss: Experiment I. 


that Ss inferences for test cards correspond 
to the best bets yielded by the model. 

Confirming and Infirming Cards. The 
third prediction was that Ss’ inferential 
accuracy for confirming cases should in- 
crease with increased experience with the 
experimental environment and the fourth 
was that there would be a decrease in 
inferential accuracy for infirming cases. 

In order to evaluate the accuracy of 
these two predictions the proportion of 
Ss giving each of the three response alterna- 
tives was computed for each card for each 
trial.“ The cards were then divided into 
confirming and infirming cards, and the 
mean proportion of Ss giving each response 
alternative was found for the two kinds 
of cards. These are plotted in Figures 2, 
3, and 4. 

In Figure 2 the mean proportion of Ss 
giving the correct class for the confirming 
cards is compared with the mean propor- 
tion of Ss giving the correct class for in- 
firming cards on each of the 12 trials, These 
results support the third prediction, infer- 
ential accuracy for confirming cards clearly 


»The data analysis dealt only with the propor- 
tions yielded for the first time a card appeared on 
a trial. For example, there are six d37 cards in the 
deck; the analysis utilizes the results for the first 
d37 to appear on each trial. 


increases as Ss’ experience with the ex- 
perimental environment increases. The 
fourth experimental prediction is contra- 
dicted by the results in Figure 2; the in- 
ferential accuracy for infirming cards in- 
creases with experience in the experimental 
environment. 

The fifth prediction was that errors on 
the infirming cards would result from as- 
signing those cards to the class which the 
model dictates as the best bet, rather than 
to the correct class. The results for this pre- 
diction are given by a comparison of Figures 
3 and 4. For the confirming cards the 
curves in Figure 3 represent the mean 
proportion of Ss giving the correct response 
(which is also the theoretical best bet) and 
the other two responses for each trial. The 
top curve indicates the correct response, and 
the bottom two curves indicate the two 
incorrect alternatives. For the infirming 
cards the curve in Figure 4 which starts 
in the middle and ends high is the mean 
proportion of Ss who gave the correct re- 
sponse (which is not the theoretical best 
bet) on each of the 12 trials. The curve 
which starts high and ends in the middle 
is the mean proportion of Ss who gave 
as their inference the alternative which; 
while incorrect, was the theoretical best 


i 
> 
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The curve that starts low and ends 
is the mean proportion of 5s who 
each trial gave as their inference for 
infirming cards the alternative which 
neither correct nor the theoretical 
bet. The fifth predietion is supported 
these data; for the most part, errors 


i 


Hr 


- for infirming cards resulted from assigning 


rt 


the cards to the class which was the theo- 
retical best bet rather than to the correct 


These results indicate that Ss learned to 
utilize probabilistic cues to make accurate 
inferences for Os (see Figure 1). Moreover, 
by using the model it was possible to make 
fairly accurate predictions of Ss' responses 
for test Os which they had never seen before 
(see Table 2). For those Os which the model 
designated to be confirming cases Ss quickly 
eame to give the correct class, and the 
alternative inferences dropped out. How- 
ever, the results for the infirming cases were 
not so clear-cut. For these cases Ss tended 
to give the theoretical best bet in the early 
trials, but later they tended to give the 
correct—low E(k) value—response. This 


result contradicts the hypothesis that in- 


-ferential accuracy would decrease for in- 
-firming cases. However, the infirming card 
results support the fifth hypothesis; the 
incorrect responses for infirming cases are 
usually the theoretical best bet as de- 
termined by the model. 

While the results of the experiment in- 
dicated that the theoretical approach out- 
lined in the introduction is a promising way 
of viewing inference behavior, the small 
number of classes (three) and the small 


| number of cue values (nine) on each cue 


| 


ension place restraint upon acceptance 
the results. It seemed possible that 

results might not be obtained a second 
time if more classes and longer cue dimen- 
Sions were used. And, of course, the major 
Question is how the fourth prediction, that 
there would be a decrease in inferential 
accuracy over trials for infirming cards, 
Would fare in a replication of the experi- 
ment. 

Furthermore, the small number of Ss 
and the way in which the test cards were 


* 


of 
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TABLE 2 
Teer Cano [xrkuxscz Kascurs ros 
Exrenmesr I 


Test à 
card Class Æ(ė) — Fu 
4 R E 3 3.80 (n = 10) 
Y a 6 
B a 1 
(35 R 30 4 79 (n = 10) 
Y E 4 
B 21 2 
e27 R o 0 2002 (n = 10)*** 
Y E 10 
B .33 0 
d54 R a 5 5.01 (n = 10) 
Y E 0 
B 35 5 
{5- R 58 7 7.40 (n = 10)* 
Y 30 3 
B 02 0 
[2] R .06 0 5.60 (n = 10) 
Y ES 4 
B -60 6 
-65 .96 1 7.30 (n = 9)* 
T 16 1 
B 40 7 
d2- R 04 2 10.40 (n = 10)** 
Y 75 8 
B .22 0 
1-2 R .* 10 — 20.02 (n = 10)*** 
X .00 0 
B .08 0 
e2- R 14 2 10.40 (n = 10) 
Y 82 8 
B .05 0 
8 1 R 57 10 20.02 (n = 10)“ 
YT 14 0 
B .28 0 
-28 R 01 0 20.02 (n = 10)“ 
X -93 10 
B .04 0 
h-l R 97 10 2.02 (n = 10)*** 
Y .03 0 
B .00 0 
a9- R -00 0 20.02 (n = 10)*** 
Y .00 0 
B 1.00 10 
SPOTO oT ————— RR RR 
* p «.05. 
** p « 02. 
*** p < .001. 
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Fio. 2. Mean proportion of Ss giving correct class as their responses: Experiment I 
(Upper curve — confirming cards. Lower curve — infirming cards.) 
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Fic. 4. Infirming card inference results for Experiment I. 


presented to Ss also place limitations upon learning trials; for some Ss this session was 
the acceptance of the results of the study. almost 48 hours after the final training trial. 
In this experiment Ss were shown the test This delay may have influenced the results 
cards in a separate session following the on the test cards. An alternative to this pro- 
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cedure would be to place the test cards in 
the training deck on the last trial so that Ss 
would make inferences about them in the 
coure of making inferences about the deck 
cards. 


Because of these limitations in experi- 
mental procedure and because replication 
of the obtained results would be strong 
mupport for the utility of the present theo- 

| getiea! approach, another experiment was 
conducted 
: 
ExrxknmuxvT II 


I Construction of the Experimental Environ- 
ment 


3 The arch strategy used in the first experi- 
‘ alo guided the procedure used in this 
The deck was larger in that it consisted of 
Father than 120 cards. Eac to 
Of five different classes. (red, yellow, 
orange) and there were 40 cards in each 

Te cue dimensions were expanded to 12 

i | | on the letter dimension, 1 

en the number dimension, and Posi 
in a clockwise direction) on the 
E The method used in the first 
t the cue combination for each card 
ii of each kind of card in the deck 
E for this experiment. (Contingency 
i for the relationship between each cue 
d jon and the classes were .76 for letter, 70 
„and 75 for pointer, indicating that 


' one of the dimensions was 4 
2 cards classes than the other dimensions. 


; : 
Hos 
kai 


TE 


ix marginal distributions for each 
values of P(k/d) for this deck 
was 


i 
: 
f 
ilii 
n 


4 
gs 


and the cue distributions were com 
-— Application of the model to the deck 


to the deck cards 15 test cards were 
, 12 of which had three 
which were blank. 


as in Experiment I. This resulted in the 
from 16 out of 39 Ss in Group A and 20 
Out of 41 Ss in Group B. 


Procedure 

The proredure war the mme aa lor Faperument 
Dec that the test cando were placed randomly 
im the trniming deck on the best trial rather thas 
being preeeted af a special seen. For this bet 
training trial Be were told that they would mot be 
given the conet anewer for the cus The Æ 
merely presented each card, paused for Se to make 
their inferwaces, then presented the nest card. The 
— c pv c a 


Results 


Inferential Accuracy. As in the previous 
experiment the first prediction was that 


i 
Haale 
THIF p 
ii 
flak 


E 


progresses, 
decrease in errors with training is essen 
the same as the corresponding results of 


iii 


prediction. 
Test Cards, The results for the 
prediction, that Ss' inferences for test 
to the class designat 


H 


Of these 9 significant distributions 6 con- 
form to the prediction. This leaves 3 test 
cards with distributions which are signifi- 
cantly different from chance, but do not 
conform to the predictions based on the 
model. In short, Ss selected the theoretical 
best bet on only 6 of the 12 test cards. 

For Group B 9 of the 12 response dis- 
tributions are significantly different from 
chance. Of these 9 significant distributions 
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TABLE 3 


Pargvescy Durraactions or Ceg Vice Assoctanion wr Baon Crass axo THe Connzsrowptas 
Vite or PRAD: Exrssiuavr Il 


— — = z == — 
Letter 
Cha — — — 
^ k c 1 * 69 11 1 J K L 
Red 
f [] 0 3 6 10 M 6 
Pd) e .0 o0 ⏑ © ο ow e © n Le 
Yellow 
j [] 1 4 XE s 4 1 [] 0 0 0 
P(k/d) 0 a .9 FT BH y a6 œ .0 Oo o 0 
ue 
Í 8 M 6 2 0 0 0 0 0 0 0 
P(k/d) 1.00 9 71 2 .06 .0 © (0 © 0 w oo 
0 0 10 8 6 6 0 0 0 
P(k/d) o 40. 0. 3 .4 U 3 40 0 0 0 
0 0 0 0 4 s 12 6 3 3 4 0 
P(k/d) oOo © 0.0 0.0 .15 27 48 38 a 2 w 
—— — ͤ—ö1u5— 
Number 
! TTT... Ee c.  " 
1 2 3 4 5 6 7 8 9 n 12 
a RET PP 
Red 
Í [] 1 4 8 14 8 4 1 0 0 0 0 
P(k/d) 0. .0 M3 8 26 29 04 00 © .0 00 
Yellow 
n 4 14 10 6 4 2 0 0 0 0 0 0 
P(k/d) o 0 6 BB 35 .0 .0 .0 .0 o 0% 00 
jue 
0 0 0 0 1 5 ng BE 14 
P(k/d) 0  .0 % 0.0 .0 © .0 14 .5 10 10 1.00 
Green 
f [] 0 12 10 5 5 0 0 0 
P(k/d) 0. „ 59409 n 8 .1 1 00 00 
6 afn 1.1 0 0 0 0 0 0 0 0 
P(k/d) .00  .34 5 4 .0 „0 %% %o .0 Ooh o 00 
— . 7˖—.,., pe mue Dein ee 
Pointer 
— e 5. 1E 
1 2 3 4 5 6 7 8 9 10 11 12 
Red 
f 4 14 10 6 4 2 0 0 0 0 0 0 
P(k/d) 1.00 88 q % 7 10 0 00 00 0 00 00 
Yellow 
Í 0 0 0 0 0 6 10 14 6 4 0 0 
P(k/d) 00 0 % .0 0 .28 .59 78 .5 22 00 00 
ue 
0 1 4 8 14 8 4 1 0 0 0 0 
P (k/d) r 70788" "(94 99090) OD. -.00 ^ 00 
reen 
0 10 14 6 5 5 0 0 0 0 0 0 
P(k/d) 00 à .40 50 .30 .22 21 .00 00.00.00 0 00 
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in Group B: 


form to the prediction. This leaves 2 
cards with distributions which are 
ificantly different from chance, but 
which do not conform to the predictions 
ased on the model. Thus, Ss in Group B 
ed the model designated best bet on 
7 of the 12 test cards. At best these 
its only partially confirm the previous 
is and are only equivocal support for 
prediction that test card inferences 
torrespond to the theoretical best bet. 
‘onfirming and Infirming Cards. The 
earning curves for the confirming and 
the infirming cards, for both groups of 
? compared in Figure 6. The difference 
between the curves for the two kinds of 
ards is similar to the corresponding results 
the first experiment and supports the 
lypothesis that the probabilistic aspect of 
^ie cues are a factor influencing the accu- 
icy of Ss’ inferences. 
Figures 7 and 8 contain the results for 
the confirming cards for Groups A and B, 
respectively. In these graphs the top curve 
epresents the class—correct—with the 
st E(k) value, the second curve the 
d highest E(k)—incorrect—class, the 
curve the third highest E(k)—incor- 
lass, ete. (The slight drop in accuracy 
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Fro. 5. n 
Experiment II 


at the end of training occurs during the last 
trial on which Ss were not told the correct 


that Ss’ inferential accuracy for confirming 
cards increases as experience in the experi- 


the infirming cards for the two groups, 
respectively. Here the curve which is high- 
est on the last trials is for the correct class; 


indicates is the best bet. The third, fourth, 
and fifth curves are the third highest, fourth 
highest, and fifth highest E(k)—incorrect 
—classes. These results, which are similar 
to the results from the first experiment, 
prove the fourth prediction to be wrong. 
The results for all three groups of Ss (the 
students and both groups of cadets) show 
that inferential accuracy did not decrease 
for infirming cards. 

The fifth prediction, that Ss’ errors on 
infirming cards would result from giving 
the best bet rather than the correct answer, 
is supported in Figures 9 and 10. Here too 
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TABLE 4 
Test Camp Ixrerexce Resvcurs ror Exreament II 
= — — = — ——— Ba 
Group A Group B 
Test card Class E(k) „ ——— —_— 
distribution x distribution * 
K 45 R A2 13 37.74 (n = 16)*** 15 39.00 (n = 20)*** 
Y 0 1 0 
B .20 0 1 
G 07 1 1 
0 2 1 3 
D52 R 30 4 8.37 (n = 16) 5 2.50 (n = 20) 
pi .24 3 6 
B .16 2 3 
G 24 7 4 
0 .00 0 2 
E76 R 13 0 18.37 (n = 16)** 1 17.00 (n = 20)** 
X: .27 5 3 
B 15 0 1 
G -39 9 11 
0 .05 2 4 
G25 R .08 6 8.37 (n = 16) 3 8.50 (n = 20) 
Y. .26 5 2 
B .20 0 1 
G 18 4 8 
0 27 1 6 
B47 R 10 1 27.12 (n = 16)** 1 28.50 (n = 20)*** 
T -30 11 12 
B .39 4 7 
G .00 0 0 
0 .21 0 0 
F23 R 13 6 8.37 (n = 16) 3 6.50 (n = 20) 
T .29 4 5 
B .05 0 2 
G 32 5 8 
0 .20 H 2 
H58 R +24 0 17.12 (n = 16)** 1 18.50 (n = 20)*** 
Y 33 4 10 
B .08 0 0 
G 23 3 2 
0 18 9 7 
K410 R 36 0 54.62 (n = 16) 2 32.50 (n = 20)*** 
2d .15 1 ` 3 
B .00 0 0 
G .00 0 1 
o .49 15 14 
D54 R -28 2 30.87 (n = 10)*** 2 11.50 (n = 20)* 
Y .24 0 5 
B .28 1 4 
G .20 12 9 
0 .00 1 0 
143 R .38 14 46.50 (n = 16)*** 17 53.00 (n = 20)*** 
vá .08 0 1 
B .05 0 0 
G .30 2 1 
0 2² 0 1 
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. Mean proportion of Ss giving the correct class as their response: Experiment II. 


(Upper curve — confirming cards. Lower curve — infirming cards.) 
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Trials 
Fic. 10. Infirming card results for Group B: Experiment II. 


the results agree with the results of the similar to the results of the first except that 

first experiment. for the second experiment the test ca 
Alternative Inference Methods. The re- responses did not conform as closely to the 

sults of the second experiment are highly model as they did in the first experiment. 
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This lack of predictability for test cards, 
along with the consistent failure of the 
data to support Prediction 4, indicates that 
the model does not fully account for Ss’ 
inferences. 


—While the results show that the model 
is not wholly correct, they also show that 
itis not wholly wrong. First, the theoretical 
best bet for infirming cards was most fre- 
quently chosen in the early stages of train- 
ing (see Figures 4, 9, and 10), even though 
f the correct answer became more frequent 
Ss training progressed. Second, Predictions 
2 and 4, that Ss’ test card inferences would 
correspond to the model-derived best bet 
and that accuracy would decrease for in- 
_ firming cards, were only partially incorrect. 
| Some of the test card results conformed 
to the theoretical best bet. These results 
that the cue probabilism had an 
\ d upon inferences but that it was 
* whole story. It seemed possible 
that in the later stages of training and, 
Under some conditions, for the test cards, 
— s relinquished use of cue probabilism and 
E other methods of making infer- 
enges. Therefore, a detailed analysis of each 
Ls inference records was undertaken to 
investigate the nature of the alternative 
ference methods. 
examination of the individual re- 
records revealed that Ss’ inferences 
ll followed a fairly consistent pattern, a 
pattern which is reflected in the curves 
‘Presented earlier (see Figures 2-4 and 
6-10). In the beginning of training the re- 
Sponses were essentially random. Then, for 
Confirming cards, inferential accuracy 
Started to increase rapidly and continued 
to rise toward perfect accuracy. For in- 
hg cards, however, the pattern was 
ent. The infirming card responses 
ed with initial randomness and then 
ged to the theoretical best bet (which 
incorrect). Then Ss stopped giving the 
bet as their response and started to 
the correct—lower E(k)—answers for 
infirming cards. 
These results permit the following hy- 
; sis. In the early stages of training Ss 
to learn about the probabilistic 
s of the cues (until these were learned 


- 


the responses were random), then, as their 
distribution hypotheses developed Se began 
to give the best bet as their inferences 
However, as training progressed and the 

cards were seen repeatedly, Ss became 
familiar with the individual cards and their 
component cues. As this happened, Ss 
could increasingly rely upon recognition of 
individual cards and memory of their cor- 
rect (not the best bet) classes. This change 
in inference method was evidenced in the 
change from best bet to correct answers 
for the infirming cases but, of course, it 
was not reflected for confirming cards be- 
cause for these cards the correct and best- 
bet answers are the same.* 

In addition to elarifying the response pat- 
tern for the infirming cards the analysis of 
individual response records revealed how 
ability to recognize individual deck eards 
was linked to cue probabilism and how the 
test card results were related to ability to 
recognize individual deck cards. It was 
found that some infirming cards were recog- 
nized (ie., the correct answer was consist- 
ently given) earlier in training than others. 
The mean speed with which cards came 
to be recognized was correlated with the 
magnitude of the E(k) associated with 
the cards’ correct classes. These correla- 
tions are .93 (n = 9 cards, p < .001) for Ss 
in Experiment I, .79 (n = 14 cards, p < 
001) for Group A, and .52 (n = 14 cards, 
p =.07) for Group B (Spearman rank- 
order correlation, two-tailed probabilities). 
These results indicate that Ss’ use of recog- 
nition as a method for making inferences 
was not independent of cue probabilism. 
When the E(k) for the correct class was 
high, ie, the class was not the best bet 
but it was still fairly reasonable that the 
eard could belong to the class, Ss quickly 
started to rely upon recognition of the card 
in order to determine its class. When the 
E(k) was low, i.e., when in terms of the 
model it was less probable that the card 
could belong to the class which was actually 


* An unsuccessful attempt was made to account 
for Ss’ inferences in terms of a progression from 
the use of cues as single elements, through the use 
of pairs as elements, to the use of all three cues as 
a single pattern. The existence of the second stage, 
use of pairs of cues, was not supported by the data. 
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correct, Ss waited until later in training to 
utilize recognition." 

The impression should not be given that 
Ss used the model or recognition in an all- 
or-none way; indeed, there were great in- 
dividual differences in the degree to which 
recognition was utilized. The degree to 
which it was used ean be estimated by the 
relative numbers of correct versus best-bet 
answers given for the infirming cards. Some 
Ss appeared to start to use recognition early 
in training; others used it only for those 
infirming cards for which the E(k) for 
the correct class was high. The nonrecog- 
nizing Ss, those who depended more heavily 
upon cue probabilism, tended to give the 
best bets as their responses to infirming 
cards all through training even though they 
were frequently wrong. These individual 
differences in the use of recognition provided 
the key to understanding the test card 
results. 

The test card results show that for some 
eards there were frequently two answers 
which were more commonly given. One of 
these was usually the theoretical best bet; 
the other was frequently the answer which 
was correct for a deck eard which possessed 
cue values similar to the test card's cues, 
This suggested that, Ss who depended upon 
recognition in the training trials might 
have tended to base their test card answers 
on the similarity between the test card 
and a familiar card from the training deck. 
To investigate this, the proportion of cor- 
rect responses for infirming cards was used 
as an indication of the degree to which 
each S depended upon recognition during 
training. This was correlated with the pro- 
portion of S’s test card inferences which 
could be accounted for by the similarity 
between the test card and a card from the 
deck.5 These correlations were .71 (n = 


The finding that the speed of adopting recog- 
nition is related to cue probabilism is further sup- 
ported by the fact that the frequency of the occur- 
rence of a given kind of card in the deck (e. g., 
there were six E52 cards, three F73 cards, ete.) does 
not correlate with the speed of adopting recogni- 
tion for either confirming or infirming cards. 

* To be considered similar to a test card a deck 
card could have only one of the three cue values 
different from the cues on the test card. There 
were 5 of the 14 Experiment I test cards and 6 of 


10 Ss, p « .05) for Ss in Experiment J. 
37 (n = 16 Ss, p = .15) for Group A, and 
51 (n = 20 Ss, p < .05) for Group B 
(Spearman rank-order correlation, two- 
tailed probabilities) . These correlations sup- 
port the hypothesis that Ss who rely on 
recognition during training also tend to 
make “similarity-based” inferences for the 
test cards rather than “model-based” in- 
ferences. It is also important to note that 
the test cards did not have to be similar 
to infirming cards to receive similarity- 
based responses; similarity to confirming 
cards also influenced Ss’ inferences. This 
implies that the familiarity provided by 
the training trials permitted these Ss to 
remember both the confirming and the in- 
firming cards and to utilize this information | 
for their test, card inferences. | 

Probability Matching and Theory. The 
paradigm for probability learning studies 
is that Ss are given a ready signal and asked 
to prediet which of two or more alternative 
events will occur. The ready signal may 
be a light, a buzzer, a verbal "ready," or 
the like; and the events may be different 
lights on a display, symbols on cards, digits 
writen on a blackboard, etc. The events 
occur randomly and with different relative 
frequencies. 

It can be argued that the present theory 
is applicable to the probability learning 
situation; that the ready signal is a one- 
valued eue, d — 1, and that the subsequent 
events are classes, k = a through i. In 
this situation the theory would predict 
that Ss should tend to maximize, ie. to 
always select the most frequently occurring 
event. This, of course, is not what usually 
happens. In most of the probability learning 
studies Ss’ frequency of response approxi- 
mates the relative frequency of occurrence 
of the corresponding events. . 

It is possible that differences between 
the experimental situations in the present 
researeh and in the probability learning 
studies make the theory inapplicable to the 
latter. However, it is possible that the 
distributions of responses for cards in the 


the 12 Experiment II test cards for which the 
model-based best bet and the answer dictated bY 
similarity to a deck card were not the same answer. 
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_ present experiment result (rom Ss’ tendeney 

i do match their response frequencies to the 

theoretical probabilities. Therefore, the fol- 
analysis was performed, 

Hf Ss tend to maximize rather than to 
match probabilities, the proportion of Ss 
selecting the best bets for the test cards 
should be significantly higher than the 
best bets’ probabilities. Using those test 
cards which had nonchance response dis- 
tributions, this difference was significant at 
or below the .05 level for all three groups 
of Ss (Mann-Whitney U test, one-tailed). 
By the same reasoning, if Ss are mateh- 
ing probabilities rather than maximizing on 
‘the training cards, the response curves for 
the best bet (see Figures 2-4 and 6-10) 
‘should approximate the average of the 
best-bet probabilities for the corresponding 
cards. For Experiment I these averages are 
469 for the best bet for the confirming 
cards, 50 for the best bet for the infirming 
E .26 for the correct class for the 
Anfirming cards. For Experiment II these 
"Averages are .54 for the best bet for the 
confirming cards, 39 for the best bet, and 
122 for the correct class of infirming cards. 
me ison of the curves in the figures with 
_ these values provides no support for the 
probability matching hypothesis. Thus, for 
both test cards and for the training cards 
there is no evidence of Ss’ responses mateh- 
ing the theoretical probabilities. 


- 


b, Discussion 


In general, the present theory appears 

) provide a promising line of inquiry. The 
A ts indicate that for unfamiliar objects 
probabilism is an important determi- 
of Ss’ inferences and that with in- 
sed familiarity the use of recognition 
of similarity becomes important. This 
nelusion is supported, first, by the curves 

esenting the infirming cards. Figures 
9, and 10 show that early in training the 
eoretieal best bet was always given by 
e highest proportion of Ss. Later, as 
ning proceeded, and Ss supposedly be- 
ime able to recognize the cards, the re- 
sponse curve for the correct class rose and 
exceeded the curve for the best bet. 
The test card results also support the 
Conclusion. The response distributions for 


the test cards (see Tables 2 and 4) fre- 


the lowest theoretical E (k) are infrequently 
chosen. 

The influence of cue probabilism on Ss’ 
utilization of recognition is demonstrated by 
Ss’ individual response records. These 
records reveal that the magnitudes of the 
E(k) values derived from the model cor- 
respond to the order in which Ss adopt 
recognition for classifying infirming cards. 
The individual response records also showed 
that Ss who depended most heavily upon 
recognition during training also depended 
most heavily upon similarity in responding 
to the test cards. The latter finding indicates 
that there are individual differences in how 
Ss utilize the various alternative inference 
methods; differences which are perhaps 
linked with motivation, intelligence, and 
other such factors. 

The finding that the present results do 
not indicate that Ss were matching proba- 
bilities may be due to some fundamental 
difference between the present experimental 
situation and the usual probability learning 
situation; a difference which causes Ss to 
use different strategies, decision rules, sets, 
or the like, in the two situations. When dis- 
cussing the differences between the two 
situations it is well to keep in mind that 
neither situation is as simple as it first 
appears. A number of studies (e.g., Cotton & 
Rechtschaffen, 1958; Gardner, 1958; Hake 
& Hyman, 1953; Jarvik, 1951; Jones 1961; 
MeCormack, 1959) have demonstrated vari- 
ous factors which contribute to the under- 
lying complexity of the probability learning 
situation. No doubt similar analyses would 
prove the present situation to be equally 
complex. One important aspect of the proba- 
bility learning situation is Ss’ tendency to 
ignore the independent existence of each 
trial (Hake & Hyman, 1953; Jarvik, 1951). 
Instead the experiment apparently is looked 
upon as a unit in itself of which one aspect, 
the sequence of outcomes, is variable. The 
variable outcomes are seldom assumed to be 
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random, however, and Ss’ are particularly 
alert for real or imagined patterns in the 
sequence. Attention to patterns is not sur- 
prising because Ss seldom encounter purely 
random sequences of highly similar, cue- 
impoverished events in the normal environ- 
ment. When such a sequence does occur, as 
in gambling or perhaps in the patterns of 
lights which flicker on and off on warning 
signals, advertising signs, or strings of 
flickering Christmas tree lights, there is a 
very strong tendency to impose order upon 
the events. The imposed order is probably 
not independent of whatever parameters 


determine the occurrence of the events, but 
it is keyed, nonetheless, to the sequence 
rather than to the individual events as 
distinct Os, 

In the present experiment an effort was 
made to prevent Ss from relying upon the 
order of Os’ occurrence in the deck. The 
Ss were instructed to think of each card as 
an individual O (ef. page 7), and sub- 
sequent comments made by various Ss in- 
dicated that for the most part they followed 
the instructions. These instructions may ac- 
count for the apparent lack of probability 
matching in the present results. 
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RECOGNITION, ASSIMILATION, AND IDENTIFICATION 
OF OBJECTS: 


LEE ROY BEACH 
Office of Naval Research, Washington, D. C. 


The present theory, based on the results of the author's prev iously reported 
research, concerns the ways in which Ss make inferences about what objects 
(Os) are, i.e., about their class memberships, and about their covert prop- 
erties, i.e., about their unknown cue values. Mechanisms and conditions are 
described for 3 inference methods: for familiar Os (recognition), for unfa- 
miliar Os which are similar to a familiar O (assimilation), and for unfamiliar 
Os ( identification). In addition, the way in which this knowledge i is retained 
and how it is revised in light of new information are also discussed. 


HE course of a man's life is intricately 
D om with the multitude of per- 
sons, things, and events which he encoun- 
ters, some repeatedly and some only once. 
Interaction with these objects (Os) pre- 
sumes knowledge about them, knowledge 
which allows the subject (S) to plan his 
part of the interaction properly and to have 
some notion of how O will react to his ac- 
tions. Knowledge about Os can be divided 
into two general categories: (a) knowledge 
about what kind of O it is, i.e., the general 
elass of Os to which it belongs; and (b) 
knowledge about the nature of O, i.e., O's 
properties or characteristics. When an 0 is 
first encountered S obtains some informa- 
tion about it through immediately apparent 
characteristics, such as contour, color, and 
sound, from which he attempts to determine 
the kind of O it is. Then the knowledge 
about what O is, together with the knowl- 
edge about its immediately apparent char- 
acteristies, ean be used to decide about O's 
covert properties. The present theory is con- 
cerned with how Ss utilize information 


* Opinions or conclusions contained in this report 
are those of the author and not to be construed as 
necessarily reflecting the views or the endorsement 
of the Navy Department. The valuable help and 
advice of K. R. Hammond, M. Wertheimer, M. B. 
Jones, J. R. Berkshire, D. E. Bailey, Alice Garman 
and Elizabeth McPeters is gratefully acknowl- 
edged. This work was done at the United States 
Naval School of Aviation Medicine, Pensacola, 
Florida. 


about the known attributes of Os in order 
to make inferences about Os’ unknown at- 
tributes. 

In brief, the theory assumes that each S 
possesses a multidimensional cognitive space 
which is defined by the cue dimensions to 
which he attends. All of the cue values S 
knows to be possessed by O define a loca- 
tion in this space, the cognitive representa- 
tion of O, called 6. If, when an O is referred 
to the space, a @ already exists at or ex- 
tremely near the location, O is said to be 
recognized as the previously experienced O 
corresponding to 6. Then the cue values and 
the class associated with @ can be assumed 
to be applicable to the recognized O. If the 
location defined by O's cue values falls 
somewhat further from a 6 in the space, S 
ean still assume 6 and O to be highly simi- 
lar in elass membership and in covert cue 
values. Here the class and covert cue values 
associated with the similar 0 can be assimi- 
lated for O and assumed to be sufficient un- 
ti] further information indieates the con- 
trary. If the location defined by O's cue 
values does not fall close to a 0 in the space, 
S ean fall back on a third method called 
identification, which relies on the statistical 
properties of groups of 6s which possess cue 
values similar to the ones O is known to 
possess. These three inference processes 
comprise the major portion of the theory. 
The remainder consists of the methods by 
which the inferences are checked against 
subsequent information and by which re- 
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visions are made in an effort to maintain 
accuracy. 


ATTRIBUTES OF Os 


In their Study of Thinking Bruner, Good- 
now, and Austin (1956) define an attribute 
of an O as 


any discriminable feature of an [O] that is sus- 
ceptible of some discriminable variation from [0] 
to [0] [p. 26]. 


These authors also quote Boring's (1942) 
similar definition: 


A stone is shape, color, weight, and kind of sub- 
stance in complicated relation. When such de- 
scriptive ultimates are general properties which 
can vary continuously or discretely, when they are, 
in short, parameters, they may, if one chooses, be 
called attributes of the object described [p. 25]. 


As these definitions indicate, Os are de- 
fined by their attributes, and attributes are 
those aspects of Os which permit discrimina- 
tions among them. It is assumed that there 
are two types of attributes associated with 
Os, classes and cue values. 


Classes 


À class is an attribute of Os which per- 
mits only dichotomous (presence or ab- 
sence) judgments about its association with 
any one O. It is a nominal attribute of an 
O which does not permit discriminations 
among Os which possess it. For example, 
knowing that two Os are members of the 
class “cow” does not aid in discriminating 
between them—discriminations are based 
upon other attributes such as color, size, and 
markings, which are cues. Classes exist as 
a result of the psychological operation of 
putting Os together into various groups and 
of assigning these groups specific names, 
While they can be subdivided on the basis 
of discriminations made on cue dimensions, 
e.g., red houses and white houses, the class 
still remains the group of Os to which the 
discrimination refers, and at no time ean 
various members of one class be discrimi- 
nated from one another on the basis of 
knowledge of the class alone. 
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Class Hierarchy 


It is obvious that an O is associated with 
many different classes and that knowledge 
of its membership in one class often implies 
membership in a number of other classes. 
This is because classes exist in a hierarchy, 
which runs from an infinite number of small 
classes (each containing only one O) at the 
bottom on up through classes which are 
fewer and fewer in number, but increasingly 
larger in size. At each level of the class 
hierarchy the classes are all mutually ex- 
clusive. 

At each level the set of Os (or, rather, 6s 
because they are already occupants of the 
congitive space) which S has previously ex- 
perienced is partitioned into classes. These 
classes, or parts of classes, can be combined 
with other classes, or parts of classes, on the 
same level to form higher level classes. For 
example, a h may be a member of the class 
“cottage” which ean be combined with the 
classes “apartment,” “house,” “mansion,” 


HIERARCHY LEVEL 
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Fic. 1. The hypothetical structure of the cogni- 
tive space at various levels of the class hierarchy. 
(At the lowest level each class contains one 6 and 
at the highest level one class contains all és.) 
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eto, and subsumed under the higher order 
class “residence.” This in turn can be com- 
bined with “store,” “depot,” “bank,” and the 
like, to form the yet higher order class 
"structure," and on and on. 

Class Function. In the course of S's past 
experience with a 6 he has experienced it as 
the member of a number of different classes. 
This is due to alternative names for the 
same class, errors in labeling, multiple-class 
memberships (such as a man belonging to 
religious, professional, and social groups), 
ete. As a result it is not always clear to 
which class a given 6 belongs at the time the 
information is needed to aid an interaction, 
and thus a decision must be made about 6’s 
membership. 

— The rule for determining which of the 
k = a through i classes at a specific hier- 
arehy level will be assigned to a particular 
Gis called the class function. The class fune- 
tion is in turn determined by two variables; 
the relative frequency with which @ and a 


particular class have been associated and 


whether or not the class is the one with 
which 6 was last associated. These two var- 
lables are functions on the set of classes for 
each 6 and their relative importance can be 
treated as weights on the functions.? For 
each 6 the sum of these two weighted func- 
tions on the set of classes defines the class 
function. The class for which the sum is 
greatest should be the one assigned to the 
6 under consideration. 

Inference within the Class Hierarchy. 
When one of 6’s class memberships is known, 
its memberships at many of the higher levels 
in the hierarchy can be inferred on the basis 
of the proportion of 6’s fellow class members 
known to belong to each of the higher order 
classes. Similarly, 6’s lower order classes can 
be inferred from the proportion of 6s from 
each of the lower order classes which are 
-_ — 

*The importance of the last associated class or 
Cue value should decrease as the time between the 

t encounter and the present encounter increases. 

is lends consistency to the assignment of classes 
and cues to the 6s by insuring that previous infer- 
ence errors, temporary changes in the O, etc., will 

ve less influence as time goes on and that the 
highest relative frequency will exert more and more 
influence on the assignment. 


known to constitute the class to which it be- 
longs. Because these proportions can be used 
to make such intrahierarchy inferences it 
is important to note that, because there are 
fewer classes at higher than at lower levels, 
a large proportion of O's known classes will 
usually go into one higher order class. On 
the other hand, O's known class is usually 
made up of a number of lower order classes. 
This means that inferences from O's known 
class downward in the heirarchy usually 
will be based on more rectangular distribu- 
tions of proportions than will inferences 
made upward in the hierarchy. Conse- 
quently, downward inferences are frequently 
more uncertain than are upward inferences. 

Selection of a Hierarchy Level. When an 
O is encountered in the environment 5 must 
select a level in the class hierarchy at which 
to attempt a class inference (ie., he must 
select the set of classes to be considered for 
O's membership). While the lowest level 
possible would be best, because this permits 
intrahierarchy inferences of O's membership 
in à number of higher order classes, this is 
seldom possible. To classify an O as a mem- 
ber of a very low level class it is necessary 
to know a good deal about O's attributes, 
because lower level classes are more tightly 
defined than higher order classes, e.g., struc- 
ture versus cottage, with the lower levels 
containing only a few very similar Os in 
each class. Because S seldom possesses much 
information at the moment he is forced to 
make his decision he usually must settle for 
a higher order class. 

A second condition which tends to make 
S select a high level for the class inference 
is that the decision about the specific class 
is more likely to be correct at higher levels. 
(There is a smaller possibility of error in 
assigning an O to the broad class, structure, 
than in deciding it is a member of the 
smaller, more tightly defined class, cottage.) 
These two factors, lack of information about 
O and desire to be correct in classifying it, 
tend to make S select a high level in the 
class hierarchy for deciding O’s class. 

On the other hand, after S decides what 
O is, he usually intends to make further in- 
ferences about its cue values. These cue in- 
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ferences are based on knowledge he has 
about O's fellow class members. As a result, 
he does best to select a lower order class 
initially because such classes are smaller 
and are composed of more homogeneous Os. 

In general then, the higher the order of 
the elass the more likely is the identification 
of O to be correct; the lower the order of 
the class the more likely are subsequent cue 
inferences to be correct. The class level at 
which these two factors balance one another 
will be the one selected for the identification 
of an unfamiliar O. 'The mechanism for de- 
termining where these factors balance will 
be more closely examined later in the dis- 
cussion. 


Cue Dimensions 


The classes are defined as attributes for 
which only two values exist: presence or 
absence. For some attributes, however, it 
is possible to discriminate among Os not 
only on the basis of the presence or absence 
of an attribute, but also on the basis of the 
degree to which the attribute is present. For 
example, some Os not only possess the at- 
tribute of weight but some are heavier or 
lighter than others. When such discrimina- 
tions ean be made among Os possessing an 
attribute it qualifies as a cue dimension and 
the degree to which each O possesses one of 
these attributes is O’s value on the cue di- 
mension. (A rule of thumb for distinguishing 
cues and classes: Proper nouns, common 
nouns, collective nouns, and personal pro- 
nouns are classes while abstract nouns, ad- 
jectives, participles, and adverbs are usu- 
ally cue values.) 


Cue-Dimension Hierarchy 


Just as classes exist in a hierarchy so too 
is there a hierarchy of cue dimensions. The 
cue-dimension hierarchy extends from the 
higher order, culturally defined attributes, 
like beauty or status, on down to the sen- 
sory level. Most of the meaningful cue val- 
ues we associate with Os are only remotely 
related to the original sensory stimulation. 
Stimuli emanating from O stimulate S's re- 
ceptors and produce sensations, e.g., loud- 
ness, light, color, heat, ete. These lowest 
order cues are then used to infer slightly 
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higher order cues such as edge, texture, sur- 
face, and size. In turn, these cues lead to the 
inference of even higher order cues such ss 
square corners, planes of surface, orienta- 
tion in space, extension, and so on. This pro- 
cedure leads S up the cue-dimension hier- 
archy until he finally arrives at a point at 
which he has enough information both to 
infer O's class and to place its cognitive 
representation (its 6) appropriately in the 
cognitive space. After this point, knowledge 
of both the class and the cue values deter- 
mine subsequent inferences about the yet 
higher order cue values. 


Cue Function. The method of assigning a 


cue value to a @ is parallel to that used for 


assigning classes. This rule, called the cue 


function, treats the cue values from one di- 
mension as a set of elements which are to 
be assigned to each 6 in the cognitive space. 
Because of temporary and permanent 
changes in O over time, variations in view- 
ing conditions, etc., any @ may have had a 
number of associated values from the di- 
mension. This history generates a relative 
frequency distribution for the cue values 
which, together with the last value asso- 
ciated with 0, determines the cue value to 
be attributed to 6. These variables can be 
treated as functions on the cue space and 
weighted for relative importance. The cue 
value for which the sum of the weighted 
values of these two factors is greatest is the 
value which S should assign to the 6 under 
consideration. y 
Class and the Cue-Dimension Hier- 
archies. The similarity between the class 
heirarchy and the cue-dimension heirarchy 
is not so great as it at first appears. The 
class hierarchy, as illustrated in Figure 1, 1$ 
composed of sets of classes into which 6 are 
repartitioned at every level of the hier- 
archy. Knowledge of its class at one level 
permits intrahierarchy inferences about 65 
class memberships at other levels of the 
hierarchy. On the other hand, the cue hier- 
archy does not consist of the reassignment 0 
elements at each level. The levels of this 
hierarehy only indicate the abstractness OT 
“remoteness” (Brunswik, 1956) of the vari- 
ous cue dimensions. The 6’s value on eat 
sueceeding higher order eue dimension must 
be inferred from the lower order cue values. 
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Coonrtive Space 


The assumed structure of the cognitive 
space is similar to that of analogous con- 
cepts proposed by Kelly (1955); Osgood, 
Suci, and Tannenbaum (1957) ; Overall and 
Williams (1961); Sarbin, Taft, and Bailey 
(1960), and others. It is a multidimensional 

which is defined by the cue dimensions 

to which S attends. 
The cognitive space provides an informa- 
tion storage and retrieval system for Os 
which S encounters. Each cue value asso- 
- ated with an O can be located on the ap- 
Ce riate cue dimension bounding the space. 
_ All of these values define a particular point, 
led 6, which is unique to O and which is 
the key both to retention of information 
about O and to retrieval of this knowledge 
when it is needed. The @ serves to retain 
Knowledge through its location because its 
tion is a summary of everything S 
i about O's cue values. It serves in the 
retrieval of knowledge about cue values be- 
cause specification of its location designates 
the appropriate 6 and permits the deter- 
mination of its cue values through the cue 
function. It serves in the retrieval of knowl- 
edge about O's class membership because 6 
_ is linked to the classes by the class function. 


- —. IwrERENCE or Class MEMBERSHIP 
Recognition 

When an O appears before S, only a few 

| lower level cues are apparent. Using these 
cues, S's first task is to decide whether or 

not this O has ever been experienced before, 
Le, if it is familiar or unfamiliar. If it is 
Tecognized as familiar, a great deal may al- 
ready be known about it and this knowledge 
ean be utilized in the ensuing interaction. 

Because of changes in situational condi- 

| tions, however, as well as changes in an O 

over time, the immediately apparent cue 
Yalues associated with an O may be slightly 
dilerent from one encounter to the next. 
The S's problem is to decide whether the cue 
values associated with a ø in the space are 
sufficiently similar to those associated with 
Me present O to permit the assumption that 
ô derives from a previous encounter with 

this same O. 

When an O is encountered the first step in 


the inference process is to determine at 
which level of the class hierarchy the infer- 
ence will be made. That is, & must select the 
set of classes which he will consider as pos- 
sible eandidates for O's membership. The 
selection is determined by S's desire to be 
correct in his class inference, his desire to 
be correct in his subsequent cue inference 
(ef. section on Selection of a Hierarchy 
Level), and the context in which the infer- 
ence is being made. 

The second step in the inference process 
is to use O's immediately apparent cue val- 
ues to tentatively define a cell in the cog- 
nitive space, called $. Next, the distance is 
measured between ¢ and every 6 in the cog- 
nitive space.? The smaller the distance be- 
tween $ and the nearest 6, the more likely it 
is that they both derive from the same 0. 
There is, however, some critical distance be- 
yond which S will reject the hypothesis that 
both $ and the nearest @ derive from the 
same O and therefore that O is not recog- 
nized. (See Ames, 1949, and Arnoult, 1956, 
concerning Ss' assumption of identity be- 
tween similar Os.) The size of the critical 
distance is determined by S's motivation to 
be correct in his inferences. If it is very im- 
portant to be correct, the size of the critical 
distance will be very small and the nearest 
6 will have to be nearly identical to ¢ to be 
accepted. If accuracy is less important 
greater dissimilarity can be tolerated.* 


No specific method has been given for meas- 
uring distances in the cognitive space because so 
many alternatives are available and, for research, 
the final choice would depend on the conditions of 
the experimental situation. One method might be 
to use D* (Cronback & Gleser, 1953; Osgood & 
Suci, 1952) computed for the cue dimensions com- 
mon to ¢ and each 6. Similarly, variations of the 
scaling procedures developed for decision theory 
could be used, and the scaling techniques similar 
to that developed by Ekman, Goude, and Waern 
(1961) might also be of use. 

The decision paradigm, as well as the concept 
of the critical value fluctuating as a function of mo- 
tivation, closely resembles statistical decision the- 
ory and is based on the Tanner and Swets (1954) 
approach to stimulus detection. 

When a number of és are all the same distance 
from $ and all lie within the critical range around 
it, Ss apparently match the relative frequency of 
their choices of each 6 to the relative frequency 
with which they have previously seen in each 6, 
ie. probability matching (Binder & Feldman, 
1960). In the laboratory S is not permitted to ob- 
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Fic. 2. Probability of use of each inference 
method as a function of the distance between ¢ 
and 6. 


Another determinant of whether or not 
one 6 will be accepted as having derived 
from O in question is S's “familiarity” with 
the ð (Arnoult, 1956; Nobel, 1954). If one 
8 is more familiar than another, even though 
their distances from $ are equal, S should 
be more inclined to accept the former as 
having derived from the present O. 

Familiarity is primarily determined by 
the frequency with which 6 has been en- 
countered. However, it is somewhat more 
than just frequency, it is also influenced by 
the duration of the encounters and how 
much S knows about 6’s various class mem- 
berships and cue values. In some cases, of 
course, this reduces primarily to frequency 
of past encounters, and in these cases the 
influence of frequency of past encounters 
upon recognition is well documented by a 
sizable body of literature (e.g., Arnoult, 
1956; Bruner, 1957; King-Ellison & Jen- 
kins, 1954; Postman & Rosenzweig, 1956; 
Solomon & Postman, 1952). However, a 
more general definition of familiarity is 
needed for our present purposes. Here fa- 
miliarity is defined as the sum of the num- 
ber of times a 6 has been classified and the 
number of cue values known for it. Thus, 
while familiarity is closely related to rela- 
tive frequency of encounter, it also takes 
total knowledge into account. 

When it is decided that ¢ lies close 


tain additional cues. Ordinarily, however, another 
cue value would be sought in order to break the 
deadlock. 
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enough to a @ to assume that they derive 
from the same O, the class function serves 
to assign a class to 8 and, in turn, to O. Then 
8 ean assume O is a member of the clas 
and proceed with the interaction. If 8 has 
never before been assigned a class on that 
class hierarchy level, S has two courses of 
action open to him. First, he can select a 
higher or lower hierarchy level and attempt 
to assign one of the classes on the new level. 
Then he can make intrahierarchy inferences 
up or down to the level at which he pre- 
viously wanted to make the inference. 
Second, if the intrahierarehy inference pro- 
cedure is too involved or does not yield suffi- 
ciently certain inferences, S can fall back 
upon the identification method which will 
be explained below. 


Assimilation 


When the distance between $ and the 
nearest @ in the cognitive space is greater 
than the critical value, S can assume that 
they do not derive from the same O. How- 
ever the matter does not end there. If ¢ and 
@ are reasonably similar, it is prudent to 
consider whether this similarity is not par- 
alleled by a similarity in elass membership 
and in as yet uninferred eue values. Thus, 
even though O is probably not the same one 
which has been encountered before, 6's class 
still may be appropriate because 6 and é 
are so similar in their other aspects. When 
S ean clearly discriminate between 6 and ¢ 
and yet he adopts 6’s class for &, and there- 
fore O, the process is called assimilation. 

The hypothetical curves in Figure 2 de- 
scribe the effeet of the distance between é 
and the most similar 6 upon 8's choice of 
an inference method. First, when familiarity 
is held high and constant, up to the critical 
distance, ¢ and 6 are assumed to derive from 
the same O and the present O is recogn! 
as belonging to the class associated with 6. 
Just beyond the critical distance ¢ and 6 
are still extremely similar and even though 
S does not recognize O he is still likely to 
assimilate 6’s class for O. As the distance m- 
creases, the adoption of the most similar 65 
class for O becomes less likely until at larg 
distances it becomes extremely unlikely; 
and at the same time the probability in- 
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eres that S will use the identification 
method which will be discussed presently. 
— In Figure 3 are presented the hypothetical 
ips between familiarity with # and 
ility of 5 using recognition, as- 
, or identification to make his in- 
These two curves are from a family 
which change as a function of the 
between ¢ and 6 defined in Fig- 
re 2. If one placed the right margin of Fig- 
3 against the left margin of Figure 2, 
result would be a three-dimensional 
of the family of curves, 
\ the distance between 6 and ¢ is 
small and constant, an increase in S's 
familiarity with 6 results in an increase in 
e probability that S will use assimilation 
recognition to infer O's class member- 
& hips, and a decrease in the probability that 
e will use identification. On the other hand, 
er distance between 6 and $ results in 
er assimilation-recognition eurve and 
identification curve with corre- 
h frequency values. 
tification 
When an O’s cue values define a & which 
- ds too different from the nearest 6 for either 
-mecognition or assimilation, S must obtain 
e class through identification. Unlike as- 
tion, identification is based upon a 
e number of 6s which are similar to O, 
er than upon just one. Inferences based 
large sample of similar 6s are more 
y to be correct than those based on just 
e previously experienced 6. So, when S's 
ences for unfamiliar Os require a high 
ee of accuracy, assimilation is likely to 
bandoned and identification used to in- 
Os’ class. 
he mechanics of the identification proc- 
were outlined in the previous mono- 
h. However, to refresh the reader's 
ory it will be recalled that the identi- 
on process, like the recognition and 
similation processes depends upon the im- 
diately apparent cue values associated 
th O to be identified. Each of these values 
been experienced by S in the course of 
| past experience with other Os, Os which 
' members of classes and which are rep- 
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resented by . in the cognitive space. Given 
n specific level of the class hierarehy at 
whieh to work, each eue value amociated 
with O defines a relative frequeney distri- 
bution composed of @ which possess the eue 
value, d, and which are members of each of 
the different classes, k = a through i For 
each cue value the proportion of @ in each 
class, written P(k/d), constitutes 1/n'* of 
the evidence for the class in question being 
the best choice for S's inference. The sum of 
the P/d) over all of O's known cue values 
for each of the k = a through i classes gives 
the proportion of the total evidence yielded 
by the n cue values that indicates that each 
class is the best bet for O's membership. 


E(k) = 2 2. in) 


Where, 

k = a specific class under consideration 
as a possibility for O's identity; k = a 
through i 

d = a dimension on which O's cue value 
is known; d = 1 through n 

The S should choose the class with the 
highest E(k) for his inference about O's 
class. When this inference has been made è 
takes on the class as an attribute and be- 
comes a permanent 6 in the cognitive space. 

Some Properties of the Equation. The 
simple additive form of Equation 1 was de- 
liberately selected because there is some evi- 
dence that it may be sufficient and because, 
while it is possible that other, more complex 


Fic. 3. Probability of the use of each inference 
method as a function of familiarity with the @. 
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forms will prove to be more adequate, it is 
probably best to start with the simplest as- 
sumptions and then complicate the theory 
where need be. (Anderson, 1961, successfully 
used a similar additive equation to predict 
Ss’ impressions of Os based on descriptive 
adjectives.) 

Equation 1 has two particularly interest- 
ing properties. First, if any of the Pann 
= 0, the equation does not reduce to E(k) 
— 0 as it would if the equation were multi- 
plicative. This seems to agree with common 
sense. Just because the cue value has never 
before been associated with a member of a 
particular class does not mean that it is im- 
possible that the present O belongs to the 
class; this may just be the first time S has 
encountered this situation. 

A second interesting property of the equa- 
tion is that it is not necessary to weight the 


Ed) according to the ability of 


their corresponding cue dimensions to dis- 

criminate among the classes. Such a weight- 

ing procedure would be used in a correla- 

tional analysis (Hoffman, 1960; Todd, 

1954), but is unnecessary here because the 

P (k/d) 
n 


various 


will be nearly the same for every k 


for a nondiscriminating cue dimension. For 
discriminating cue dimensions (ie., highly 
correlated with the classes, e.g., Summers, 
3 P (k/d) . 
1962) the various values of C WU will be 
grossly different for different k's; this, after 
all, is what produces the correlation. How- 
ever, with appropriate changes in the nu- 
merator, the equation does leave open the 
XS. : : P (k/d) 
possibility of adding weights to the a PN 
in order to take into account the salience of 
the various cue dimensions.? In the present 
treatment we will ignore this possibility to 
simplify discussion. 
Theory and Data. The hypothesized na- 


In the further examination of the determina- 
tion of E(k) it may be necessary to consider only 
the most salient cues and those which have non- 
rectangular distributions on the classes. This would 
limit the size of n and thereby prevent the values 
of all of the E(k) from becoming indiscriminably 
small. 


ture of the class inference methods and the 
contents of Figure 2 are based upon the re- 
sults of the study reported in the preceding 
monograph. In that study it was found that 
in the early stages of training, when Os were 
unfamiliar to Ss, inferences corresponded to 
the identification method's maximum E(k). 
As training progressed, and Os became more 
familiar, Ss’ inferences for confirming cases 
continued to correspond to the maximum 
E(k). (For these cases, of course, recogni- 
tion, assimilation, and identification all lead 
to the same response). For infirming cases, 
however, Ss’ inferences changed from the 
(incorrect) maximum E(k) to the correct 
class as familiarity with Os increased. 

For the test cases, on the other hand, ree- 
ognition could not be used; Ss had never 
seen the specific cue combinations which 
comprised Os. However, Ss could use assimi- 
lation for Os which were similar to Os ex- 
perienced during training. And, indeed, it 
was found that Ss used the identification 
method, i.e., assigned a test O to the high 
E(k) class, only when the test O was not 
similar to any O in the training set. When 
the test O’s cue values are similar to those 
possessed by a familiar O (either confirming 
or infirming), Ss’ inference for the test O's 
class was the one associated with the fa- 
miliar O, i.e., the class was assimilated from 
the familiar O. 

These results have determined the form 
of the present theory. The test O results in- 
dicate that while Ss use cue probabilism for 
unfamiliar Os, they tend to depend heavily 
upon the similarity between previously ex- 
perienced Os and O for which the inference 
is to be made in order to reach a decision 
about the latter's class. The infirming case 
results imply that before recognition or as- 
similation can take place it is necessary for 
the old O to have been experienced a num- 
ber of times and that before this familiarity 
is attained Ss utilize cue probabilism in or- 
der to make their inferences. 

Apparently Ss first attempt to infer an 
O's class by the recognition method, accept- 
ing only familiar 6s as possible candidates. 
If no familiar 6 is sufficiently similar to ¢ 
to permit recognition, S resorts to assimila- 
tion—still requiring that a familiar 6 be the 
basis of the assimilation. If there is still no 


Recooxstion, AssrerLATION, axo IpgxTIFICATION or Owners EJ 


sufficiently familiar 6, S uses the identifica- 
tion method which apparently utilizes every 
6 in the cognitive space rather than just the 
most frequently experienced, 


INFERENCE or Cue VALUES 
When an O is encountered, it can be con- 
sidered the possessor of two kinds of cue 
values, known and unknown. The known 
cues include all of the immediately appar- 
ent aspects of O (which are used to make 
inferences at the lower levels of the cue di- 
mension hierarchy and which form the basis 
for the inference about O's class) and all of 
| the cue values which the cue function as- 
- signs to O's 6 in the cognitive space. All 
others are designated unknown cue values, 
The most important unknown cue values 
are the higher order ones upon which Ss’ 
interactions with Os are based, e.g., intelli- 
gence, value, use, and friendliness. These 
higher order cue values, more so than an O's 
, are the end point in S's search for 
knowledge about O. It is only by knowing 
these attributes of O that S can properly 
plan his interaction and attain his long 
range goals. 


. Recognition and Cue Values 


Just as recognition of an O reveals its 
class membership, so too does it reveal 
many of O's cue values which, while known 
Írom past experience, are not apparent at 
the moment, These unknown cue values are 
associated with 6 in the cognitive space and 
are available for use when the proper 6 is 
located. In this way recognition permits the 
utilization of past experience in the plan- 
ning and execution of interaction with O. 
The cue values associated with @ are, how- 
ever, only those which past experience has 
provided. If other, as yet unknown, cue val- 
ues are required for the interaction, S must 
fall back on either assimilation or identi- 
fication in order to infer them. 


Assimilation and Cue Values 


| 
When an O is not recognized, or when spe- 
cific attributes of a recognized O have never 
been experienced, S can utilize assimilation 
to provide the unknown cue values. The 
Procedure is the same as for an assimilation 


of classes; the needed cue values ean be as- 
similated from the most similar 6 in the 
cognitive space. 


Identification and Cue Values 


When neither recognition nor assimilation 
provides the required cue values for an O, 
they ean still be inferred in much the same 
way that classes are identified. When the 
cue inference is begun O's class is already 
known through recognition, assimilation, or 
identification. Moreover, some of its lower 
order cue values are known and sometimes, 
if it has been recognized or if cue values 
from other 6s have been assimilated, some 
of its higher order cue values are also 
known. Knowledge of the class together 
with each of the known cue values provides 
the foundation for inferring the necessary 
cue values. 

In terms of the cognitive space, O pos- 
sesses both known cue values and a known 
class; the goal is to infer a cue value on a 
specific cue dimension for which the value 
is unknown. The reasoning underlying this 
inference is parallel to that upon which the 
class identification method is based. Here, 
however, S need not deal with all és in his 
cognitive ‘space. He can begin by consider- 
ing only 6s that belong to O's class as rele- 
vant to the inference. Then each of O's cue 
values defines a relative frequency distribu- 
tion upon the unknown cue dimension. This 
distribution yields the proportion of @s (a) 
that belong to O's class, k; (b) that possess 
the same cue value as O possesses, d; and 
(c) that possess each of the possible values 
of the unknown cue dimensions, c = | 
through i. This proportion, P(c/k,d), indi- 
cates the likelihood that a value c on the un- 
known cue dimension is the best bet for the 
inference given O’s class. The cue value as- 
sociated with the highest proportion is the 
best bet for the inference about O's un- 
known cue value. 

When, as is usually the case, S knows 
more than one of O's cue values there may 
be conflicting inferences yielded by the dif- 
ferent distributions. As in the inference of 
classes it is possible to compromise among 
these conflicting inferences by summing, for 
each unknown cue value, the proportions 
contributed by each known cue value (keep- 
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ing in mind that each proportion is only 
1/n* of the evidence for that specific value 
of the unknown dimension). 


E() = n e 
dmi n 
Where, 
c = a cue value under consideration as 


O's unknown cue; c = 1 through i 

d = a dimension upon which O’s cue 
value is known; d — 1 through 

k.— O's class 

n = the total number of dimensions upon 
which O's cue values are known 

E (c) is the total evidence indicating that 
each eue value, c, from the unknown cue 
dimension is the best bet for O's cue value. 
The S's inference should be the cue value 
associated with the highest value of E(c). 

Lower Level Cue Inferences. For infer- 
ences of the lower level cue values, those in- 
ferred from sensation and used to infer 
classes, Equation 2a must be modified. At 
this stage S knows only the very basic sen- 
sation eues—which are multivalued dimen- 
sions at the level of the nerve if not at the 
level of the neuron—and perhaps a few 
other lower level cue values which have al- 
ready been inferred. The class is not known 
and therefore it must be dropped from 
Equation 2a, which becomes: 

n 
b) m 3 ID. si gay 
d-l n 

Through the inference process described 
by Equation 2b O's basic cue values are 
built up and stored in the cognitive space 
in terms of the location of &. After enough 
values are known, or when no more are 
fortheoming, O's class is determined through 
recognition, assimilation, or identification. 
Then, higher order cues can be inferred 
through their association with the recog- 
nized 6, through their assimilation from a 
similar 6, or, now that the class is known, 
through identification inferences and Equa- 
tion 2a. 

Relevant Research. When an O is recog- 
nized, its cue values are immediately re- 
vealed for a large number of cue dimensions. 
This is a familiar and obvious happening 
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which is exactly what we mean in the every. 
day use of the word “recognize.” For as- 
similation and identification, however, the 
cue inference process is less apparent and 
as yet, little appropriate research has been 
done. 

Some light is cast upon the assimilation 
and identification process by data obtained 
by Beach (1961). This research followed 
the same plan as that described in the pre- 
ceding monograph. The Ss were trained on 
a deck of cards and then were required to 
make inferences about the values of cues 
which were missing from test cards. In most 
cases, the inferences about the unknown cue 
values were dictated by assimilation; the 
cue value possessed by a training O which 
possessed cues similar to the test O's known 
cues was given as the test O's missing cue, 
In some cases, however, identification 
played a role and the inference was pre- 
dieted by Equation 2a. Which method best 
predicted Ss’ inference for a given test U 
appeared to be governed by the degree of 
dissimilarity between the test O and the 
most similar O from the training set. While 
sketchy, these results imply that assimila- 
tion and identification play a role in Ss’ in- 
ferences of unknown cue values. 

There are two other studies which are 
relevant to the role of the identification 
process in cue inference. In the first of 
these (Goodnow, 1954) Ss were taught to 
classify Os on the basis of three dichotomous 
cue dimensions and then were shown test 
Os with one of the cues missing and were 
asked to infer the missing value. It was 
found that Os’ known cues first were used 
to determine their classes and then the 
classes were used to determine the infer- 
ences about the missing cues. Unfortu- 
nately, the results do not yield information 
about whether or not Os’ known cues influ- 
enced the inference in the manner described 
by Equation 2a or whether the inferences 
were determined by the class alone. Never- 
theless, these results indicate that inference 
of O's class is a first step in the inference 
of unknown cue values and that these un- 


Note that both the class and cue inference 
equations in Beach (1961) have been rejected in 
favor of those given above. 
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known eue inferences are influenced by S's 
- knowledge of O's class membership. 

In the second study (Bolles & Bailey, 
1956) five Ss were told 54 Os’ class mem- 
berships together with some of their cue 
values and asked to infer Os’ sizes. The 
average correlation between the inferences 
and Os’ actual sizes was .994. Moreover, Ss’ 
errors were larger for the less familiar 
classes of Os and for the classes which had 
large size variance among their members. 
-= Bolles and Bailey interpret these results as 

showing the importance of prior knowledge 
of O's class upon unknown cue inferences. 
The additional cues given about Os are con- 
founded, however, with the knowledge of the 
class. Consequently, the relative roles of 
these two factors are not known, and it is 
impossible to tell whether or not Equation 
2a could account for the results. 

The results of these three studies are 
much too vague to be seriously considered 
as evidence for the theory. At present, re- 
search is being undertaken which will at- 
tempt to examine the cue inference proc- 
esses more thoroughly. 


INFERENTIAL ACCURACY 


Revision Process 


It is important for S’s inferences about 
an O to be as accurate as possible. This is 
true because the inferences must stand up 
when they are used in interactions with O 
and because they become associated with 6 
in the cognitive space and form the basis for 
inferences (through assimilation and iden- 
tification) about other Os. To assure the ut- 
most accuracy for the class and cue values 
Associated with a 6 each inference is con- 
stantly being re-evaluated in light of in- 
formation gained in the course of interaction 
with O. 

The revision process consists of utilizing 
environmentally derived cues to reinfer 
each attribute of 6 by the identification 
method. The new inference is then com- 
pared with the old one, no matter which 
method originally produced the latter. 

Affirmation of the Old Inference. When 
the old and the new inferences agree, indi- 
cating the stability of O’s attribute and of 


the accuracy of the previous inference, the 
inference is retained as an attribute of O 
and the fact that it was affirmed is recorded 
for future reference. The recording of a class 
or eue value's affirmation is accomplished 
by affirmation frequency distributions on 
the set of classes at each level in the hier- 
archy and upon the sets of eue values from 
each dimension in the cognitive space. These 
distributions record the frequency with 
which each class and each cue value has 
been experienced as an attribute of 6. Affir- 
mation frequency is an important concept 
because it serves to tie together many of the 
previously introduced mechanisms, There- 
fore, before proceeding with the discussion 
of its role in revision let us look at its rela- 
tionship to these other parts of the theory. 
Affirmation frequency, through the ap- 
propriate functions, plays a role in the as- 
signment of classes and cue values to 6s in 
the space. As was discussed earlier (see sec- 
tions on Class Hierarchy and Cue Function) 
assignment is dependent partially upon the 
relative frequency with which the classes or 
cues have been associated with 6. These 
relative frequencies are derived from the 
affirmation frequencies for the appropriate 
set of elasses or cues. Also, in the discussion 
of the factors which influence the selection 
of a 6 for recognition or assimilation (see 
p. 26) it was stated that one important de- 
terminant was S's familiarity with 6. Fa- 
miliarity is determined by the sum of the 
affirmation frequencies across the set of all 
classes together with the total number of 
cue values known for 8 (from the functions 
which assign the last associated cue value to 
6). In this way affirmation frequency plays 
a role in determining which inference 
method will be used to infer an O's class. 
Revision of the Old Inference. When a 
6’s attribute is re-evaluated and affirmed, it 
is retained as one of the classes or cue values 
and its frequency of affirmation is increased. 
If, however, the new inference disagrees 
with the old one, a decision must be made 
about which is correct. If it is decided that 
the old inference is incorrect, another tally 
must be made for the affirmation distribu- 
tion on the appropriate set of classes or cue 
values, and the function which records the 
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last associated class or cue value must be 
revised. When the latter change is made for 
cue values, the result is a change in 6’s loca- 
tion in the cognitive space.* 

The revision decision is made by compar- 
ing two factors, the frequency with which 
the old inference has been affirmed and the 
magnitude of the E(k) or E(c) for the new 
inference. Obviously, if the old inference 
has been frequently affirmed, it is not pru- 
dent to replace it with the new inference un- 
less the latter is shown to be very probably 
in light of new information about 6. On the 
other hand, an old value which has been af- 
firmed only a few times is not necessarily 
a better choice than the new inference. 


Inferential Confidence 


To compare frequency of affirmation and 
the magnitude of E(k) or E(c) it is neces- 
sary to introduce another concept into which 
they both can be transformed. This concept 
is degree of inferential confidence. It is posi- 
tively related to both frequency of affirma- 
tion and to magnitude of E(k) and E(c). 
The inference with the higher confidence 
value is the one assumed to be correct for 6. 

Measurement of Inferential Confidence. 
Like affirmation the concept of inferential 
confidence ties together many of the mecha- 
nisms which have been introduced through- 
out the previous discussion. It is defined as 
the degree to whieh S believes that a de- 
cision or an inference is accurate, and it can 
be measured in a number of ways. The most 


In light of the present analysis it must be as- 
sumed that Ss in the experiment reported in the 
previous monograph made two inferences for the 
cards. The first inference utilized cues on the faces 
of the cards and resulted in correct inferences for 
the confirming cards and in incorrect inferences for 
infirming cards. The second inference used these 
cues and the answer given by the experimenter— 
which, by definition, was a perfectly valid cue with 
a P(k/d) = 1.00 for the correct class. For the in- 
firming cards the second inference disagreed with 
the first and thus, through revision, replaced the 
former as the card’s class in S's cognitive space. 
However, until familiarity with the cards had pro- 
gressed to the point that he could utilize regoni- 
tion, S continued to give the incorrect inference 
based on the cues on the faces of the infirming 
cards. As he began to utilize recognition, the in- 
ferences were the classes stored in the cognitive 
space and, for infirming cards, ceased to be the high 
E(k) class and began to be the correct class. 


candid method, and one with a 
high validity, is merely to ask S how con- 
fident he feels about a decision or inference | 
(see, for example, Anderson & Walen, 1960; 
Irwin, 1953; Pollack & Decker, 1958). A 
more complex method is to ask S to place 
bets on his decisions or inferences (Ed- 
wards, 1961). Another method, which to the 
author's knowledge has never been used, is 
to utilize the degree of specificity or gen- 
erality in S's interactions with an O to de- 
termine his confidence in the inferences 
upon which the interaction is based. If S is 
confident about the accuracy of his infer- 
ences about an O, those aspects of the in- 
teraetion whieh are based on the inferred 
attributes should reflect the confidence. In 
this situation, high inferential confidence 
should be revealed in the form of fairly spe- 
cific predictions about O and O's reaction to 
S's behavior toward it. If, on the other hand, 
S lacks confidence in his inferences about 
the relevant attributes of O, he can make 
more cautious predictions about O. Less 
specific, general predictions will permit in- 
teraction—and thus new knowledge with 
which to re-evaluate the questionable infer- 
ences—without jeopardizing  S's goals 
through a faux pas. This sort of behavior is 
frequent in social situations in which S's 
interaction with O is dictated solely by so- 
cial form until he has an opportunity to 
“size-up” O. Proper examination of the gen- 
erality and specificity of behavioral inter- 
aetions with Os could possibly lead to à 
method of estimating S's confidence in the 
inferences underlying the interaction. 
Inferential Confidence and Inference 
Method. Inferential confidence is essentially 
a scale of subjective probabilities about the 
correctness of an inference. Hach inference 
is associated with a value from this scale, 
and the critical value for acceptance or re- 
jection of the inference is determined by 
S's motivation to be correct. Thus, for ex- 
ample, in Figure 2 the critical distance 18 
the degree of difference between 6 and ¢ be- | 
yond which S's inferential confidence is t00 
low to accept that they derive from the 
same O. Similarly, the rejection of assimila- 
tion and the switch to identification is go“, 
erned by S's confidence about assimilation | 
inferences when large distances exist "| 
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tween 8 and $ or when the frequency of con- 
tact with @ is small. 

Inferential Confidence and the Class Hi- 
erarchy. Inferential confidence also plays 
an important role in the selection of the 
level in the class hierarehy where an O's 

class will be inferred. At the lower levels of 
the hierarehy the classes are more tightly 
defined and contain very few 6s. As a result, 
assignment of Os to classes on these levels 
runs a good chance of error. However, if 
the E(k) for the most likely class on one 
level is no; large enough to warrant suffi- 
cient inferential confidence about being cor- 
rect, 5 can move up the hierarchy until a 
satisfactory level is found. While S's moti- 
vation to make a correct class inference 
will tend to make him select a high level in 
the hierarchy at which to work, his motiva- 
tion to be correct on subsequent eue infer- 
enees will tend to make him select a low 
level. The hierarchy level at which the class 
inference is finally made will be where S’s 
degree of confidence for the class inference 
balances the degree of confidence for sub- 
sequent cue inferences (cf. section on Selec- 
tion of a Hierarchy Level). 

As these examples indicate, inferential 
confidence provides a common link for 
many of the concepts introduced throughout 
the theory. In addition to all of this, how- 
ever, inferential confidence also governs an- 
other aspect of S's inference behavior—the 
search for new information about O. 


Cue Search 


When inferential confidence is below the 
degree required by the existing level of 
motivation and the inference is assumed to 
be of questionable validity, some sort of 
action is required to remedy the situation. 

The action usually consists of a search for 
further information upon which the infer- 
ence can be re-evaluated and either af- 
firmed or revised. This search for informa- 
tion, called cue search (Bruner, Goodnow, 
& Austin, 1956), may be either active prob- 
ing of the environment through questions, 
Manipulation, reading, or the like, or it may 
be passive reception of information in the 
course of cautious interaction with O. In 
either case, it consists of behavior in which 
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S obtains totally new information about an 
O or in which he again receives information 
he already possessed about O. The former is 
used to expand his knowledge about O and 
to re-evaluate, and perhaps revise, previous 
inferences. The latter adds to the various 
affirmation frequencies and raises S’s infer- 
ential confidence about those particular at- 
tributes of the O. 

If S is not wholly confident that he recog- 
nizes an O, he can search for information 
about O. In this situation cue search will be 
initiated when the distance between 6 and 
$ is very near the critical distance. If O is 
indeed familiar to 5, the additional infor- 
mation will usually decrease the size of the 
distance and thereby permit recognition. 
If it is unfamiliar, the distance will usually 
increase and O will not be recognized, and 
either assimilation or identification will be 
used to make inference about O. 

Inferences based upon identification will 
lead to cue search if no E(k) or E(c) is 
sufficiently high to warrant confidence in 
the accuracy of the inference. Indeed, when- 
ever a number of inference alternatives are 
approximately equally likely, whether they 
are based on recognition, assimilation, or 
identification, cue search will usually be 
undertaken to break the deadlock. 

The long run importance of cue search, 
and the revision which results from it, is to 
provide S with accurate and reliable knowl- 
edge about Os with which he interacts. This 
not only assures more successful interac- 
tions with these Os but it also provides a 
solid foundation of knowledge for inferences 
about Os which are encountered for the first 
time. Although Irwin, Smith, and Mayfield 
(1956) found that Ss’ inferential confidence 
was greater when they possessed more in- 
formation about an event than when they 
possessed less, a quantitative statement of 
the relationship is not available. It is clear, 
however, that because they are measurable, 
these two concepts are important keys to 
the investigation of the remainder of the 
theory. By appropriate manipulation of mo- 
tivation and opportunity for cue search, as 
well as by the proper selection of cue values 
associated with experimentally controlled 
Os, it should be possible to learn about the 
empirical relationships which are assumed 
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to exist between these and the other theo- 
retical concepts. 


Overview AND Discussion 


The major points of the theory and the 
hypothesized temporal relationships are 
outlined in Figure 4. 

First, O is encountered in the environment 
and at the same time the class hierarchy 
level is determined on the basis of S’s goals, 
his motivation to make a correct class in- 
ference and subsequent cue inferences, and 
the context of the encounter. Next, through 
Equation 2a, O’s immediately apparent at- 
tributes establish its cue values on the cue 
dimensions. These cue values define the po- 
sition of ¢ within the cognitive space. The 
¢ is compared to 6s, and a decision is made 
about whether or not it is similar enough to 
any 8 to permit the assumption that they 


Determination 
of O's Cue 
Values 
Lower-order 
(sensory) to 
higher-order 
(abstract) in- 
trahierarchy 
eue inferences 
via eq. (2b). 


O Encountered 


correct in in- 
ferences, and 
context. 


Fic. 4. Diagram of the class and cue inference process. 


Inference Method 
O's cue values de- 
fine ¢. Distance 
between ¢ and 
each @ determine 
method in light 
of motivation 
(Figs. 1 and 2). 


both derive from the same O. Ii the simi 
larity is sufficient, the recognition method 
is adopted. If similarity is high but is not 
sufficient to warrant recognition, the assimi- 
lation method is adopted. If the similarity 
between $ and each 6 is quite low the iden- 
tification method is used. 

Given the inference method and the hier- 
archy level, the next step is to infer O's 
class. For recognition and assimilation this 
is accomplished through application of the 
elass function; for identification Equation] 
is applied. If there is no class to assign ta 
the recognized or assimilated 6, S can change 
hierarehy levels, assign a class, and then 
make intrahierarchy inferences to the pre 
viously desired level. If this roundabout 
method does not lead to sufficient inferential 
confidence S can utilize the identification 
method for 6. If the identification method 


at selected 
hierarchy level use 


class function 
for each @ in 
space, then apply 
leq. (1). 


levels, classify 0 and 
make intra-hierat-) 
chy inferences tol 
the previous level. 


Cue Inference In- 
determinate 

Tf no value 
on specifit 


sion ever 2 j 
ciated with the ^ 
— use the Ident. 
Method. 
Ident)If all (c) at 
about equal then 
cue search. 


function for each 
0 in O's class, 
then apply eq. 
(2a). 
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does not produce an E(k) for one class 

which is sufficiently greater than the E(k)s 
- for the other classes, S must search for more 
information about O. 

After O's class is determined S can move 
on to inferences about its unknown cue val- 
ues. If O is recognized, or if its class is as- 
similated, may have the desired cue value 
associated with it. If there is no value asso- 
ciated with the selected 6, or if identification 
has been used to determine O’s class, the 
unknown cue values can be inferred through 
Equation 2a. If the identification method 
fails to provide a definitive answer for the 
cue inference, then S must seareh for further 
information about O. 

The theory is an attempt to build upon 
the research results reported in the previous 
monograph and to fit these results into a 
larger conceptual framework. However, 
eare has been taken to make the general 
approach conform to a common sense view 
of how inference behavior takes place. 

The specific roles of recognition, assimi- 
lation, and identification in the attaining 
of knowledge about Os, and the effects of 
these inference methods upon subsequent 
inferences, fit well with common-sense no- 
tions about cognitive functioning. Indeed, 
recognition is the equating of a present O 
with a previously experienced one, and the 

common behavioral pattern is to utilize 
previously obtained knowledge in inter- 
actions with O. This is precisely what we 
mean when we say we recognize our car 
ke carburetor needs adjusting"), or our 
boss (che prefers to be called J. R.“), or 
our house (^I can walk in without ringing 
the bell"). 
The process which we have called assimi- 
pus is also commonly experienced. The 
techniques used to operate one typewriter 
Work for a similar one even though the two 
àre not identieal; behavior toward a person 
perceived as highly similar to a person 
| whom you know well tends to be a cautious 
version of the behavior which would be ap- 
propriate to the latter, etc. The identifica- 
tion process takes care of the leftover Os, 
those which are too dissimilar to any 6s to 
be either recognized or assimilated. Whether 
or not the specific mechanisms proposed in 
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the theory are entirely correct, these three 
kinds of inferences make sense and appar- 
ently cover the field. 

The cue and class hierarchies are also 
common sense. When it is recognized that 
Os must be “reconstructed” from sense 
data, so to speak, the hierarchical structure 
of the cues becomes a necessity. It is clear 
that there are very real differences among 
cues; some are closely akin to sensory 
events while others are more abstract. 
Granted that cues all derive from sensa- 
tion rather than from innate ideas, the ab- 
stract cues must be generated by the sen- 
sory events, and they in turn generate other 
knowledge about Os. It is equally clear that 
what an O is influences our interpretation 
of its properties; therefore, the O's class 
must be known before many of its attributes 
can be properly evaluated. 

The class hierarchy is common sense if 
we realize that every class of Os can be sub- 
divided by segregating its members accord- 
ing to specified similarities among their 
properties and giving the resulting sub- 
groups new generic names. Assuming that 
all classes result from this process of dif- 
ferentiation and renaming, it is easy to see 
how a class hierarchy comes to exist as S 
has inereased contact with Os and is re- 
quired to be increasingly discriminate and 
correct in his interactions with them. For 
example, the broad class “aircraft” becomes 
increasingly differentiated by an aviator as 
he gains more and more experience with 
them. Aircraft becomes either "jets" or 
“props,” and the props are differentiated 
into “reciprocating engines" and “turbo- 
props.” These classes are further subdivided 
into smaller classes which are also sub- 
divided, ete. The result is a hierarchy which 
extends from aircraft (which is itself sub- 
sumed under higher order classes) down to 
the particular planes with which the aviator 
has had personal experience. 

Another common aspect of our experi- 
ence with Os is their apparent individuality. 
Even though they are usually similar to 
other Os, we experience them as unique in- 
dividuals which differ, no matter how 
slightly, from their fellows. In psychological 
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theorizing, on the other hand, there is a 
tendency to forget this fact. In the present 
theory, an effort has been made to acknowl- 
edge and to utilize an O's individuality as 
an important part of the inference process. 

Individuality is reflected in recognition 
and in its temporal priority in the class in- 
ference process. Recognition is the quin- 
tessence of dependence upon an O's individ- 
uality and constancy over time. Similarly, 
cue inference through the identification 
process emphasizes O's individuality by 
stressing the role played both by O's class 
and by its unique cue values. The O is not 
merely relegated to a class and, once there, 
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CONFLICT AND STRESS A8 RELATED TO PHYSIOLOGICAL 
ACTIVATION AND SENSORY, PERCEPTUAL, AND 
COGNITIVE FUNCTIONING! 


WALTER D. FENZ 
University of Massachusetts 


The study investigated the relationship between stress experienced in a 
real-life approach-avoidance conflict situation and physiological activation 
and performance. A 3-dimensional model permitted evaluation of conflict in 
relation to both temporal and cue dimensions. 27 sport parachutists were 
tested 3 different times in relation to a jump. The test consisted of stimuli 
scaled along a dimension of increasing relevance to parachuting. GSR and 
absolute level of conductance measured physiological activation. Level of 
performance was sampled over a wide range of responses, varying from simple 
sensory functions at one extreme to complex cognitive processes at the other. 


I the present study novice parach - 
tists were used as subjects (Ss) not 
only to investigate conflict in its own right, 
but also to explore the more general rela- 
tionship between intensity of stress, on the 
one hand, and de of physiological ac- 
tivation and performance deficit, on the 
other. Performance was sampled over a 
wide range of responses, varying from 
simple sensory functions at one extreme to 
complex cognitive processes at the other. 

A difficulty that arises in investigating 
the effects of anxiety and conflict on per- 
formance is that the external criterion on 
which the selection of Ss is based is often 
no better than the dependent variable that 
is being evaluated. In the laboratory, on 
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the other hand, where the variables under 
investigation are under adequate control, 
the confliet and anxiety that ean be elicited 
are often not sufficiently intense and ego 
involving to produce meaningful results. A 
solution is provided by selecting certain 
real-life situations which can be manipu- 
lated in a controlled manner and involve 
intense levels of conflict. Such an approach 
retains the advantage of laboratory experi- 
mentation and, at the same time, involves 
an intensity of emotion that rivals and 
even exceeds the intensity of emotion ob- 
served in the behavior disorders, 

A number of years ago, Luria (1932) 
measured behavior disorganization of stu- 
dents facing an important examination 
and of apprehended creping facing trial. 
His results showed a breakdown of normal 
functioning upon presentation of relevant 
stimuli. In a more recent series of studies, 
using an approach similar to Luria’s (Ep- 
stein & Fenz, 1962; Fenz & Epstein, 1962), 
the reactions of novice and experience 
parachutists were investigated at differen 
points in time in relation to an approachin 
parachute jump. Hypotheses were for 
lated within a framework of an approach- 


avoidance conflict theory. The parachute 
jump was noted to be extremely ego in- 
volving and capable of eliciting intense 
affect. Additional advantages were that Ss 
could be tested in the laboratory, and level 
of conflict varied by manipulating the fre- 
quency and timing of the jump in relation 
to the testing session. 

The experience of a first jump remains 
one to be talked about for many months to 
come. Only the most hardy continue the 
sport and become proficient parachutists. 
Follow-up statistics gathered in a large 
parachuting center (Istel, 1961) indicated 
that out of 2,800 first-time jumpers less 
than 15% made a second jump, and only a 
small fraction of these continued beyond 
the first steps of training. In a candid 
moment a beginning parachutist confided 
to the writer: 


It was one of the most exciting experiences in my 
life, but I sure would never, never ever want to 


go through it again. 


There is little question that parachuting 
involves an intense state of stress and con- 
flict for the novice jumper. 


Model for the Measurement of Conflict 


In 1956, Epstein presented a theoretical 
model of approach-avoidance conflict as 
applied to responses to projective tech- 
niques. His theoretical position is a syn- 
thesis of Miller's (1948, 1951) models of 
conflict and displacement with the psycho- 
analytic theory of thinking (Rapaport, 
1951). Following the psychoanalytic model, 
Epstein assumed that with every drive 
state there is an associated tendency to- 
ward drive-related imagery (primary proc- 
ess) and also an image-inhibiting process, 
Drive-related expression is assumed to be 
analogous to approach, and drive-related 
inhibition to avoidance. Following Miller 
(1948), the assumption is made that the 
gradient of inhibition as a function of 
drive-relevant cues is normally steeper 
than the gradient of expression. Thus, ver- 


s expression and inhibition are substi- 


uted for approach and avoidance, and a 
dimension of similarity of cues to the goal 
object is substituted for spatial distance. 
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Central to Epstein's (1956, 1962) formu- 
lation is the concept of drive, defined as a 
force with directive and energizing compo- 
nents. Conflict is viewed as an interaction 
of opposing drives. In this respect, Epstein's 
position is closer to Lewin's (1931) than to 
Miller's, whose gradients of approach and 
of avoidance represent responses or motor 
response tendencies. Epstein's concept of 
drive has the theoretical advantage of 
postulating a single concept from which 
two kinds of predictions and measurements 
ean be derived: one relating to the acti- 
vating component of drive, and the other 
to its directive component. Activation is 
considered a basic concomitant of all 
emotional states and is measured on an 
intensive dimension of physiological reac- 
tivity. Directionality relates to the quali- 
tative distinction between approach and 
avoidance and can be inferred from con- 
tent of verbal responses, i.e., the degree to 
which thoughts and their verbal expression 
move toward or away from a given area. 

According to Epstein, conflict can be 
measured by three general indexes: one 
based on the net directive component of the 
two drives, one on the activating compo- 
nent, and one on both. More specifically, 
it is assumed that conflict is indicated by 
any of the following responses to a stimu- 
lus dimension of goal-relevant cues: (a) a 
relative inerease in strength of approach 
responses to stimuli of low relevance, and 
a relative decrease in strength of approach 
responses to stimuli of high relevance; (b) 
a sharp rise in activation as a function of 
increasing stimulus relevance; (c) a de- 
crease in adequacy of performance as a 
function of increasing stimulus relevance. 
This last hypothesis follows both from the 
assumption that high levels of activation 
are cognitively disruptive, and that the 
directive effects of strong expressive and 
inhibitory drives produce inappropriate 
overemphasis upon certain stimuli and 
avoidance of others. The qualification that 
the conflict must be of sufficient magnitude 
is added as it is assumed that the curve of 
adequacy of performance as a function of 
(Hm is inverted U shaped (Malmo, 


Epstein and Fenz (1962) tested the 
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model’s major hypotheses by investigating 
responses of sport parachutists to stimuli 
of various degrees of relevance to para- 
ehuting at various times from a parachute 
jump. Their findings indicated: (a) selec- 
tive approach and avoidance to parachute- 
related words as revealed by perceptual 
sensitization and defense or by content of 
association; (b) inereasing physiological 
activation along a dimension of increasing 
relevance to parachuting; (c) increasing 
performance deficit along the same stimu- 
lus dimension, as indicated by formal (non- 
content) measures, such as reaction time. 
These findings confirmed the hypotheses 
on activation and response deficit; but the 
results on content, while significant, were 
not as predicted: with increasing proximity 
to a jump the content of associations 
showed an increasing focus of attention on 
the area of conflict and a relative insensi- 
tivity to other areas. 


Statement of the Problem 


. The present study represents a repliea- 
tion and refinement of previous work on 
conflict over parachuting and includes a 
wider range of measures of the dependent 
variables. 

The experiment derived from a three- 
dimensional model of conflict similar to 
those described by Murray and Berkun 
(1955) and by Epstein and Fenz (1962) 
in which conflict is considered in relation 
to a temporal and a cue dimension. The 
temporal dimension was manipulated by 
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STIMULUS IRRELEVANCE —> 
Fic. 1. Strength of approach and avoidance 
ives as a function of a stimulus dimension of 
cues relevant to parachuting. 


ACTIVATION - 


' 2 3 4 

STIMULUS IRRELE VANCE 

Fic. 2. Activation as a function of a stimulus 

dimension of cues relevant to parachuting. (This 

curve was obtained by adding the magnitudes of 

the approach and avoidance drives, presented in 
Figure 1.) 
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conducting a test on three occasions: 2 
weeks before a jump, the day before a 
jump, and the morning of a jump. The eue 
dimension was created by varying the 
relevance to parachuting of stimuli in a 
word-association test. The study extended 
the time dimension from the two points 
investigated in earlier studies (Epstein & 
Fenz, 1962; Fenz & Epstein, 1962) to three 
points and substituted a scaled dimension 
of stimulus relevance for the previous 
ordinal scale, thereby permitting a more 
detailed description of the curves than 
simply noting whether they are monotonic 
gradients. Three response characteristics, 
presumed to be associated with conflict, 
were investigated: (a) activation; (b) 
performance deficit; and (c) directionality, 
i.e., approach and avoidance. 

The model, adapted from Miller (1948), 
is presented in Figure 1. It represents ap- 
proach as stronger at the goal than avoid- 
ance, since Ss, by their own choice, advance 
to the goal. The model, so far, is two di- 
mensional, as time is held constant. With 
regard to activation it is assumed that the 
magnitude of conflict-produced activation 
can be represented by the sum of the mag- 
nitudes of the approach and avoidance 
drives, disregarding algebraic sign (see 
Figure 2). The three-dimensional model of 
conflict, as applied to activation, is taken 
from an earlier study (Epstein & Fenz, 
1962) and is presented in Figure 3. It will 
be noted that activation as a function of a 
time dimension is represented on the x axis, 


Fio. 3. Activation as a function of a stimulus 
and time dimension. 


and a similar curve of activation as a func- 
tion of a stimulus dimension is represented 
on the z axis. Four points are arbitrarily 
selected along the time dimension. The 
relationship of level of activation to the 
stimulus dimension at these four points in 
time is represented on the surface of the 
figure. The four resulting curves are ex- 
tracted and presented as a family of curves 
in Figure 4. It is apparent that the gradi- 
ents become higher and steeper as the time 
for the jump approaches. In a previous 
study (Epstein & Fenz, 1962), it was found 
that parachutists produced positive gradi- 
ents of GSR as a function of a parachute- 
relevant stimulus dimension and that the 
gradients were steeper on the day of a 
jump than on a control day, consistent with 
the hypothesis. Control Ss produced no gra- 
dients. The results were markedly reliable, 
remaining constant for every single S. 
Turning now to performance deficit, it is 
assumed that degree of deficit is a direct 
function of activation, at least when the 
latter is within a range of high magnitude. 
Thus the curves of deficit as a function of 
cues and time should follow the theoretical 
curves for activation. In a previous study 
(Epstein & Fenz, 1962), response latency 
was used as a measure of performance 
deficit and gave results which were closely 
parallel to those for autonomic reactivity, 
as measured by GSR. The present study 
will investigate several measures of per- 
formance varying widely in degree of 
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complexity and relevance to the area of 
conflict. This aspect of the study will yield 
information of general significance on the 


relationship between performance and ae- 
tivation, apart from its value for the 
measurement of conflict. 


With regard to directionality of response, 
it is assumed that the magnitude of the 
drive-produced increment in net approach 
can be represented by the algebraic sum of 
the approach and avoidance drives (see 
Figure 5). The three-dimensional model of 
net approach as a function of time and 
cues (Epstein & Fenz, 1962; Fenz & Ep- 
stein, 1962) is presented in Figure 6. The 
curve for net approach increment as a 
funetion of the time dimension appears on 
the x axis, and a similar curve for net ap- 
proach increment as a function of the 
stimulus dimension is presented on the y 
axis. The figure produced differs from the 
one for activation in that the addition of 
the avoidance to the approach gradient 
results in a change in the direction of the 
slope rather than simply a change in its 
steepness. Four planes parallel to the yz 
plane represent the same four time inter- 
vals as in the figure for activation (see 
Figure 3). The intersection of these planes 
with the surface of the figure represents 
the relationship of the net approach incre- 
ment to the stimulus dimension for the 
time intervals in question. The curves are 
extracted from Figure 6 and presented as 
a family of curves in Figure 7. On the basis 
of this model, it had been predicted in 
earlier work (Epstein & Fenz, 1962; 
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Fic. 4. Activation as a function of a stimulus 
dimension with time treated as a parameter. 
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Fenz & Epstein, 1962) that parachutists on 
the day of an anticipated jump produce 
stronger approach responses on a projec- 
tive test to stimuli of low parachute rele- 
vance and weaker responses to stimuli of 
high parachute relevance than on a day 2 
weeks from a jump. Contrary to predic- 
tion, however, an increase in strength of 
approach was noted for responses to both 
levels of stimuli, with the increase in re- 
sponse to stimuli of high relevance being 
the greater. These results would seem to 
support the assumption that the gradient 
of approach is steeper than the gradient of 
avoidance, rather than the reverse. The 
apparent discrepancy was resolved with 
the realization that projective tests meas- 
ure expression and inhibition of verbal 
tendencies, rather than approach and avoid- 
ance in time or space. Such an expression- 
inhibition conflict in regard to the expres- 
sion of fear of parachuting arises from the 
adaptive need to control and inhibit fear 
responses. On the assumption that the gra- 
dient of inhibition of verbal expression of 
fear is steeper than the gradient of its ex- 
pression, results were consistent with the 
hypothesis, ie., fear responses on the day 
of a jump increased to stimuli unrelated to 
parachuting and decreased to stimuli di- 
rectly related to parachuting. The present 
study separately evaluates changes in feel- 
ings of approach and avoidance to para- 
chuting as a function of time, and expres- 
Sion and inhibition of fear on a projective 
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NET APPROACH INCREMENT 
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STIMULUS IRRELEVANCE — > 
Fig. 5. Net approach increment as a function 
of a stimulus dimension. (This curve was obtained 
by subtracting the avoidance from the approach 
Ive, represented in Figure 1.) 


y AXS = 
NET RESPONSE 
INCREMENT 


Fio. 6. Conflict produced net approach incre- 
ment as a function of a stimulus and time dimen- 
sion. 


test as a function of cues in an attempt to 
demonstrate their functional independence, 


Formulation of Hypotheses 


The following hypotheses stem from 
both the theoretical model deseribed above, 
and previous empirical findings (Epstein & 
Fenz, 1962; Fenz & Epstein, 1962). 

Hypotheses Concerning GSR as a Meas- 
ure of Reactivity. 

l. Parachutists become increasingly re- 
active physiologically, as indicated by 
GSRs to neutral words, as the time to a 
jump approaches. 

2. Parachutists produce increasingly 
steep gradients of GSR to parachute-rele- 
vant and anxiety words as time to a jump 
approaches. 

Both of these hypotheses follow directly 
from the model, and were substantiated in 
earlier work (Epstein & Fenz, 1962). 

Hypotheses Concerning Absolute Level 
of Skin Conductance as a Measure of Ac- 
tivation. It is assumed that basal, or abso- 
lute, level of skin conductance varies 
directly with the emotional state of the 
organism. Unlike GSR, basal conductance 
does not involve an immediate response to 
stimulation (Woodworth & Schlosberg, 
1954), but changes more gradually over 
time. It therefore does not provide a meas- 
ure of the immediate impact of cues in a 
stimulus dimension. Nevertheless, since a 
measure of basal conductance was availa- 
ble, it was decided to investigate it, as this 
variable has too often been ignored (Wood- 
worth & Schlosberg, 1954). 

On the assumption that basal condue- 
tance is a measure of physiological activa- 
tion, it should be relatively high prior to 
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Fic, 7. Net approach increment as a function 
of a stimulus dimension with time treated as a 
parameter. 


testing and should further rise while S is 
worrying about the nature of the test. 
After testing begins absolute conductance 
will rise or fall, depending upon whether 
the test is anxiety provoking, or upon 
whether it is not, and adaptation occurs. 
Because of the nature of the items, the test 
is assumed to be stressful for parachutists, 
but not for controls. It is further assumed 
that testing is more stressful for para- 
chutists on the day of a jump than at a 
more remote time, as the parachutist is 
under greater conflict, and the completion 
of the test brings him one step closer to the 
actual jump. The following hypotheses are 
indicated: 

l. Parachutists become inereasingly re- 
active physiologically, as indicated by a 
rise in basal conductance, as the time to a 
jump approaches. 

2. Parachutists and controls demon- 
strate a rise in absolute conductance during 
a 3-minute waiting period prior to testing. 

3. During the testing itself, parachutists 
demonstrate a rise in absolute conductance 
level, with the sharpest rise occuring on the 
day of a jump. 

4. Control Ss demonstrate a decline in 
absolute conductance during all testing 
sessions, 

Hypotheses Concerning Auditory Thresh- 
old as a Measure of Performance Deficit. 
Changes in activation produced both by 
proximity to a jump and cues relevant to 

parachuting are assumed to raise auditory 
threshold. In the earlier study (Epstein & 
Fenz. 1962), it was found that parachutists 
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on the day of a jump exhibited perceptual 
deficit for neutral and anxiety words. The 
question may be raised as to whether the 
deficit, particularly for neutral words, was 
directional and due to focusing on para- 
chute-relevant cues, or whether a more 
general sensory deficit was involved. It was 
decided to test this further by the use of a 
measure of auditory threshold, which is 
relatively independent of the directional 
elements of the approach and avoidance 
drives, since the responses, involving ree- 
ognition of pure tones, cannot be classified 
according to relevance to parachuting. 

The following hypotheses are indicated: 

1. Parachutists show increasing auditory 
deficit for tones presented after neutral 
words, as the time to a jump approaches. 

2. Parachutists produce increasingly 
steep gradients of auditory deficit to pure 
tones as a function of the parachuting 
relevance of preceding cues, as the time to 
a jump approaches. 

Hypotheses Concerning Response La- 
tency as a Measure of Performance Deficit. 
The question may be raised as to whether 
response latency should be considered a 
measure of deficit or of directionality. In 
animal studies (Kimble, 1961) reaction 
time is frequently used as a measure of 
approach and avoidance. However, it is 
also known that strong states of tension 
may disrupt thinking and produce blocking 
(Luria, 1932). Previous findings (Ep- 
stein & Fenz, 1962) support the latter in- 
terpretation of elevated reaction time in a 
word-association test. Accordingly, the fol- 
lowing hypotheses are indicated: 

1. Parachutists show increasingly long 
reaction time to neutral words as the time 
to a jump approaches, 

2. Parachutists produce increasingly 
steep gradients of reaction time to para- 
chute-relevant and to anxiety words as the 
time to a jump approaches, 

Hypotheses Concerning Perception as à 
Measure of Approach and Avoidance and 
Performance Deficit. Observation of para- 
chutists indicates that in order to jump sut- 


cessfully they must control their fears. At | 


Some parachuting centers it is common 
practice to sing forceful parachuting songs 
during ascent in the plane. It is assume 


| 
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that this does not allow the beginning 
jumper time for frightening thoughts. 
There is often jovial conviviality and 
much reassuring patting on the helmet and 
shoulders, which makes the beginning 
feel that the jumpmaster is right 
with him and that he has nothing to fear. 
To the extent that parachutists are at- 
tempting to emphasize their approach re- 
actions to parachuting, and de-emphasizing 
their fear reactions, they should demon- 
strate perceptual sensitization to para- 
chute-relevant stimuli and perceptual de- 
fense to anxiety-producing stimuli. Earlier 
findings (Epstein & Fenz, 1962) were con- 
sistent with this analysis, demonstrating the 
appropriate selective effects which were su- 
perimposed upon a more general perceptual 
deficit associated with an approaching jump. 
Thus, selective perception provides an index 
of approach and avoidance and can be used 
to measure degree of approach to parachute- 
relevant cues and of avoidance of anxiety 
cues. In addition, nonselective deficit can be 
measured by perception of stimuli unrelated 
to parachuting. 

The following hypotheses are indicated 
for the degree of approach and avoidance 
manifested in the perceptual response: 

1. Parachutists exhibit perceptual sensi- 
tization for parachute-relevant stimuli, 
i.e., they produce fewer errors of perception 
in responding to parachute-relevant stim- 
uli than in responding to unrelated stimuli. 

2. Parachutists exhibit perceptual de- 
fense for anxiety stimuli, i.e., they produce 
More misperceptions of anxiety stimuli 
than of neutral stimuli. 

3. The effects indicated in the above two 
hypotheses become increasingly pronounced 
as the time to a jump approaches. 

Two classes of hypotheses are indicated 
for general perceptual deficit, unrelated to 
the selective content of the response: one 
for neutral words as a function of decreas- 
Ing time to a jump, and one for neutral 
words as a function of parachute-relevant 
cues preceding the word. It should be re- 
called that both time and cues influence 
activation and thereby performance. It 
was found in an earlier study (Epstein & 
Fenz, 1962) that perception of neutral 


Words following parachute-relevant words 
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showed a significant deficit. Similar findings 
were reported for other forms of conflict by 
Luria (1932) and Jung (1919). On the as- 
sumption that parachute-relevant cues 
influence activation more than non-para- 
chute-relevant cues, a difference should be 
noted in the perception of neutral words 
following parachute-relevant words from 
neutral words following neutral words, as 
earlier studies have indicated. 

The following hypotheses for perform- 
ance deficit in perception are thus indi- 
cated: 

1. Parachutists demonstrate increasing 
misperceptions of neutral stimuli as time to 
a jump approaches. 

2. Parachutists produce more misper- 
ceptions of neutral words following para- 
chute-relevant words than of neutral words 
following neutral words. 

3. The effect indicated in the preceding 
hypothesis becomes increasingly — pro- 
nounced as time to a jump approaches. 

Hypotheses Concerning Memory as a 
Measure of Approach and Avoidance and 
Performance Deficit. Memory, like per- 
ception, is assumed to reveal both selective 
effects and the effect of general deficit. The 
effects of sensitization (approach) can be 
demonstrated by selective recall of para- 
chute-relevant material, of defense (avoid- 
ance) by selective forgetting of anxiety- 
arousing material, and of general deficit by 
a failure to recall neutral stimuli. 

Following are the hypotheses for direc- 
tionality and general deficit in regard to 
memory. 

Directionality. 

1. Parachutists recall more parachute- 
relevant stimuli than neutral stimuli rela- 
tive to control Ss. 

2. Parachutists recall fewer anxiety- 
arousing stimuli than neutral stimuli rela- 
tive to control Ss. 

3. The effects indieated in the preceding 
two hypotheses become increasingly pro- 
nounced as time to a jump approaches. 

Performance deficit. Parachutists show 
inereasing memory deficit for neutral stim- 
uli as time to a jump approaches. 

Hypotheses Concerning Content of Asso- 
ciation as a Measure of Approach and 
Avoidance. Content of association is as- 
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sumed to reflect the adaptive needs of the 
parachutists in coping with cues relating 
to parachuting and fear of parachuting. In 
an earlier study (Epstein & Fenz, 1962), 
it was found that it was difficult to evalu- 
ate reliably the relevance to parachuting 
of verbal responses of Ss. Accordingly, all 
parachute-relevant responses were com- 
bined into one overall score. On the basis 
of findings in the earlier study, and con- 
sistent with the theoretical analysis of 
expression and inhibition of approach and 
avoidance in projective tests, the following 
hypotheses are indicated: 

l. Parachutists produce more parachute- 
relevant associations than control Ss. 

2. Parachutists produce an increasing 
number of parachute-relevant associations 
as time to a jump approaches. 

3. Parachutists produce fewer anxiety 
responses as time to a jump approaches. 

Hypothesis Concerning Self-Ratings as 
a Measure of Approach and Avoidance, In 
order to test observations that novice 
parachutists seem highly motivated to 
jump at a time remote from a jump, but 
not at all eager when getting strapped into 
the harness and during ascent in the plane, 
a formal test was made requiring Ss to rate 
their feelings of approach and avoidance 
along a sequence of events before and after 
a jump. Frequently a beginning jumper 
reports how, after having arrived at the 
airport, and while getting ready to make 
his jump, and especially during ascent in 
the plane, he wondered why he ever got 
himself into this predicament, and how he 
could possibly get out of it without losing 
face. On the assumption that the gradient 
of avoidance is steeper than the gradient 
of approach, the following hypothesis for 
self-ratings of approach and avoidance is 
indicated: Parachutists report a decrease 
in feelings of approach and an increase in 
feelings of avoidance as time to a jump 
approaches, so that the degree of dominance 
of approach over avoidance steadily di- 
minishes. 

Hypotheses Concerning Thematic Re- 
sponses as a Measure of Approach and 
Avoidance. Earlier studies on parachuting 
(Epstein & Fenz, 1962; Fenz & Epstein, 
1962) indicated that parachutists express 


rather than inhibit parachute-relevant 
thoughts, despite their anxiety-arousing 
potential. Such a reaction tendency is 
obviously adaptive, as the parachutist 
must be prepared to deal with such cues, 
It was found that with increasing proxim- 
ity to a jump, in addition to an increase in 
expression of approach responses to jump- 
ing, there was an increase in defensive 
operations involving fear, such as displace- 
ment and denial. In this respect, Ss were 
inclined to express fear to stimuli unrelated 
to parachuting and to deny fear to stimuli 
strongly related to parachuting. The pres- 
ent hypotheses for the directional content 
of the thematic responses are derived from 
these findings. Since in the present study 
a thematic apperception test is adminis- 
tered only once, no comparisons on time 
effects can be made; and the following 
hypotheses relate only to the differential 
effect of the stimulus dimension: 

1. Parachutists obtain higher scores of 
approach to parachute-relevant stimuli at 
all levels of relevance than control Ss. 
However, the difference is greater for 
stimuli of higher relevance to parachuting 
than for stimuli of moderate relevance. 

2. Parachutists obtain lower scores of 
fear on stimuli highly related to parachut- 
ing and higher scores of fear on stimuli 
unrelated to parachuting than control Ss. 


METHOD 
The Ss 


Twenty-seven college students who had ex- 
pressed an interest in sport parachuting constituted 
the experimental group in this study. They were 
recruited at parachuting centers in the Boston 
area and were remunerated for the cost of training 
up to, and including, their second parachute jump, 
in exchange for taking part as Ss in the experi- 
ment. All experimental Ss at the time of testing 
had been instructed in the rudiments of parachut- 
ing, had made one or two jumps prior to testing, 
and had agreed to make at least one more jump as 
part of the research program. Parachutists were 
not tested prior to their first jump, because in 
the earlier studies on parachuting it had been 
observed that the experience of having made @ 
first jump inereased apprehension at the next 
jump. The experimental group was matched with 
a comparable group of 27 control Ss selected from 
students in an introductory course in psychology 
at the University of Massachusetts who volun- 
teered to take part in experiments. The age of 
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experimental and control Ss in the experiment 
ranged from 18 to 23, and all Ss were enrolled 
as full-time college or university students at the 
time of testing. 


Research Instruments 


Word-Association Test. It was necessary to 
select words along a dimension of increasing rele- 
vance to a critical event (the parachute jump) to 
be used as stimuli in the word-association test. 
Since the test was to be administered to both ex- 
perimental and control Ss, it was important that 
both groups of Ss perceive the stimulus words as 
equally relevant to parachuting, or else any dif- 
ferenees between the two groups could be at- 
tributed to this factor alone. Furthermore, as all 
Ss were to be tested three times, it was necessary 
to prepare three parallel forms of the word-asso- 
ciation test. 

The method used in sealing the stimulus di- 
mension had the advantage of utilizing the judg- 
ments of the experimental groups themselves, 
thereby assuring that the experimental and con- 
trol groups perceived the stimuli in the same 
manner. Finally a scale of quasi-interval type 
could be obtained, which allowed for a more refined 
pe analysis than would otherwise be pos- 
sible. 

The procedure used in sealing can be classified 
among the methods of subjective estimate, in 
which Ss are instructed to estimate quantitatively 
the value of a number of stimuli (Woodworth & 
Schlosberg, 1954). The subjective estimates were 
scaled by the method of successive intervals, as 
described by Edwards (1957). Figure 8 presents 
the empirical means obtained through the judg- 
ment method, the scale values for the four classes 
of stimuli, and the boundaries of the respective 
stimulus categories. An internal consistency 
check, described by Edwards (1957), yields an 
average error of .015, which is fairly typical of the 
values reported for the average error obtained 
when this method of attitude scaling is used. 
Edwards and Thurstone (1952), for example, re- 
port an average error of .025 for 10 stimuli sealed 
into 9 categories; and Edwards (1952) reports a 
value of .021 for 17 stimuli scaled into 10 cate- 
gories. 

Each word list contains three words per stimu- 
lus category, that is, three neutral, three low, 
three medium, and three high relevant words, and, 
in addition, three anxiety words. The words are 
arranged randomly and are interspersed among 
nonscaled “buffer” words. Five practice words 
occur at the beginning of the list. 

Following are the word lists with the scaled 
stimuli designated by the letter N for neutral, L 
for low, M for medium, H for high, and A for 
anxiety. 


1. Word List A: FUN, DARK, WISH, SMOOTH, SPI- 
DER, OPENED-M, CASTLE, SKY-L, WORD, KILLED-A, 
MOON, GIRL, MUSIC-N, SPOON, HURT-A, PINK, 


e Mess 
a 


oo 333 


Fic. 8. Empirical means, estimated scale values, 
and category boundaries of stimuli rated for rele- 
vance to parachuting. 


PARACHUTE-H, SUN, SWIFT-L, WOMAN, OCEAN, 
STOVE-N, LION, PAPER-N, HIPPOPOTAMUS, AIR- 
CRAFT-M, HORSE, AIRPORT-L, BASEBALL, RIP- 
CORD-H, FIREPLACE, BOOK, ANXIETY-A, HEAVY, 
FLYING-M, FACE, FALL-H. 

2. Word List B: JOY, CHEESE, FUN,SCHOOL, SLOW, 
HEIGHT-M, RIVER, COVERALLS-L, TABLE, FEAR-A, 
LIGHT, PEN, SALT-N, DAY, INJURY-A, CHICKEN, 
SKYDIVFR-H, HUNGRY, TAXI-L, RADIATOR, HAPPY, 
BICYCLE-N, CARPET, BLACK-N, GREEN, ALTI- 
TUDE-M, BEAUTIFUL, TAKE-OFF-L, CHILD, BAIL- 
OUT-H, FOOTBALL, MAN, BLACKOUT-A, NUMBER, 
PILOT-M, RHINOCEROS, JUMPMASTER-H. 

3. Word List C: WALL, RED, HAPPY, DESK, FOX, 
AIRPLANE-M, UNCLE, WINGS-L, RIDE, ACCIDENT-A, 
MEMORY, THIRST, CHAIR-N, SEA, FATALITY-A, 
TIGER, PARATROOPER-H, ELEPHANT, RESERVE-L, 
READ, TENNIS, LAMP-N, KING, PENCIL-N, CAB, 
STREAMER-M, RA DIATOR, FAST-L, WATCH, JUMP-H, 
SOFT, EAT, PANIG-A, TOWN, ALTIMETER-M, LETTER, 
FREEFALL-H. 


Words were presented by a tape recorder at 30- 
second intervals after having first been screened 
for clarity of pronuneiation. The Ss were in- 
structed to respond as quickly as possible with 
the first word that occurred to them, Response 
words were recorded by the examiner. 

Thematic Apperception Test. This test consisted 
of pictures constructed by a professional artist: 
four unrelated to parachuting, one slightly related 
to parachuting, and one strongly related to para- 
chuting. The pictures are presented in Figure 9. 
All of these pictures were previously used in a 
study by Fenz and Epstein (1962). 

The six pictures were presented in the following 
order: neutral, neutral, slight relevance, neutral, 
high relevance, and neutral. The purpose of the 
first neutral picture was to allow for adaptation, 
while the other three neutral pictures served as 
buffers. 

Parachutists were administered the set of pic- 
tures only on the day of the jump. The thematic 
test was presented after the word-association 
test, so that there was no possibility of contami- 
nating the latter. Control Ss were tested in sessions 
corresponding in time to the sessions for the 
parachutists. Responses of Ss were tape recorded, 
transcribed, coded, and scored blindly. 
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9d. Neutral. 


ax 


— 


9b. Neutral. 


9e. High relevance. 


9c. Slight relevance. (Fig. 9 continued on the next page.) 
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9f. Neutral. 


Fic. 9. Thematic picture stimuli. 


Measures 


The following dependent variables were investi- 
gated: 


Is 


II. 


III. 


IV. 


VI. M 


GSR 

A. Response to neutral words 

B. Response to words on a dimension of 
relevance to parachuting 

C. Response to anxiety words 

Absolute level of skin conductance 

A. Level of conductance preceding each of 
the three testing sessions 

B. Level of conductance during a 3-minute 
interval immediately prior to the be- 
ginning of the word-associaiton test 

C. Level of conductance during course of 
testing 

Auditory threshold 

A. Auditory threshold following stimula- 
tion by neutral words 

B. Auditory threshold following stimula- 
tion by words on a dimension of rele- 
vance to parachuting 

C. Auditory threshold following stimula- 
tion by anxiety words 

Response latency 

A. Response latency to neutral words 
Response latency to words on a dimen- 
sion of relevance to parachuting 

C. Response latency to anxiety words 


Perception 


- Misperception of neutral words 
- Misperception of parachute-relevant 
words 

C. Misperception of anxiety words 

D. Misperception of neutral words follow- 
ing relevant words 

emory 

A. Recall of neutral words 

B. Recall of parachute-relevant words 

C. Recall of anxiety words 


VII. Association 
A. Parachute-relevant associations 
B. Anxiet y-relevant associations 
VIII. Subjective estimates 
A. Approach estimated along a time di- 
mension 
B. Avoidance estimated along a time 
dimension 
IX. Thematic responses 
A. Net approach content 
B. Fear of parachuting 
C. Displacement and denial of fear of 
parachuting 


Apparatus 


Recordings of skin resistance were obtained 
from a direct-current Hunter GSR apparatus, 
Model No. 300, operating on the principle of the 
Wheatstone bridge. The GSR response was re- 
corded from the index and middle fingers of the 
nondominant hand, using nonpolarizing zine elec- 
trodes and zine sulphate paste. Resistance was 
registered by an automatic recording pen. Reaction 
time was recorded by a penmarker controlled by 
the examiner. 

Absolute auditory thresholds were obtained for 
a tone of 800 cps. The output control of a Gen- 
eral Radio beat-frequency oscillator (Type No. 
1304-AO) was placed at its O-db. setting (reference 
level of 1 milliwatt into 600 ohms), and the output 
was led into a Hewlett-Packard attenuator (Model 
350 B). An attenuator setting for each S was 
chosen so as to be near his binaural absolute 
threshold, under the environmental conditions 
available. The output was finally led into the 
earphones (Permoflux Corporation), worn by S 
and also into a rectifying circuit whose output led 
into an oscillograph. The S changed the loudness 
of the tone by moving the output control of the 
oscillator. The rectifying circuit allowed a record 
of S's absolute threshold to be displayed on the 
oscillograph. The record was calibrated in decibels. 

Office space was provided at the Mansfield 
Municipal Airport. Temperature was kept con- 
stant at 70^ F. 


Experimental Procedure 


The choice of an experimental design required 
consideration of the following: (a) the effect 
of sequence, since all Ss were tested three times; 
(b) the conditions of testing, that is, whether 
testing was on the day of a jump, the day before 
a jump, or 2 weeks before a jump; and (c) possi- 
ble differences in the three word lists. These three 
variables were counterbalanced according to the 
design shown in Table 1. 

All 27 parachutists were tested once on the day 
of a jump, once the day before a jump, and once 
2 weeks before a jump. Of these, nine Ss were 
tested first on the day of a jump, nine first on the 
day before a jump, and nine first on a day 2 


TABLE 1 
EXPERIMENTAL DESIGN 
Ss Design 
1-3 AB.. AxBiC: B.. 
4-6 A,B,C: A:B.C; B. C. 
7-9 A,B,C; A:B:C; A;B;C2 
10-12 A,B,C; A. B. B. C5 
13-15 A,B,C: A=. AB. C 
16-18 A 1B. C. A:. AB. C. 
19-21 A,B.Cy A.. C. AB.. 
22-24 AB.. A=. C. A;BiCi 
25-27 A,B,C; AsB:C; A;B,C2 


Note.—A stands for condition of testing (Ai = of jump, 
A Io ACIE DAT 
fo! - tes! = secon „ ani = 
ed dedo) © for word lt used (Ci = Word Let A, Ce = 
Word List B, and Cs = Word List C). 


weeks from a jump. Of the nine Ss who were 
tested first on the day of a jump, three were first 
tested with Word List A, three with Word List B, 
and three with Word List C. Testing of control 
Ss followed a parallel design, with the only dif- 
ference that condition of testing had no specific 
meaning, except in regard to the time interval be- 
tween sessions. 

Upon entering the experimental room and being 
seated, a brief explanation was given about the 
word-association test, during which S was told 
that the purpose of the test was to measure emo- 
tion in relation to parachuting. Instructions in- 
cluded three points: the requirements of the word- 
association test, the method of continuously 
manipulating the intensity of a pure tone at 
threshold, and the information that S would be 
asked to recall the stimulus and response words at 
the end of the test. 

Having put on the earphones, S was told to 
report “yes” when he heard a tone and to indi- 
cate "no" when he was no longer able to hear it. 
He was also told to disregard incidental audible 
noises such as might be emitted by the apparatus 
or the surrounding environment. The experi- 
menter manipulated stimulus intensity prior to 
the actual experiment in order to determine 8's 
absolute threshold. During the word-association 
test, S continuously manipulated the intensity 
level of the tone by raising it from just above to 
just below threshold, and vice versa. The pro- 
cedure can best be described by the actual in- 
structions: 

You are to turn the knob clockwise, slowly, 
and in small fractions, up to the point when you 
clearly hear the sound; having reached that 
point, start turning the knob anticlockwise, 
89 0 to tae you no longer hear it. You are to 
continue this operation without in: i 
throughout the testing. aes 


When the experimenter had assured himself that 


12 Warrer D. Fenz 


S was able to follow the instructions, he placed 
the GSR electrodes on the left-hand index and 
middle fingers. After 3 minutes, to permit S to 
adapt to them, the tape-recorded list of words was 
introduced with the following comment : 

Now we will begin a test of speed of associ- 
ation to words. After you have heard a word— 
and not before you have heard a whole word— 
say the first word that occurs to you as quickly 
as possible. If you are not sure of a word, re- 
spond to what you think it was. At the end of 
the test you will be asked to remember as many 
of the stimulus and the response words as you 
can. While responding to the word heard, you 
are to continue to slowly turn the knob up un- 
til you clearly hear the tone, and down until you 
no longer hear it, throughout the testing. Please 
do not make any comments or ask any questions 
between words, but save them for the end of 
the test. Do you have any questions now? 


Scoring of Responses 


Figure 10 represents a sample from the actual 
recording of responses of a parachutist on the 
day of a jump. Reaction time represents time from 
end of stimulus to beginning of response. Since the 
recording paper moved at a constant speed of 5 
mm. per second, 8.5 mm. represents a reaction time 
of 1.70 seconds. 

GSR was measured by the magnitude of the 
inerease in conductance immediately following 
presentation of a stimulus word. A represents base 
level of conductance, B prestimulus, and C post- 
stimulus levels. The reactivity measure was ob- 
tained by subtraeting B from C. 

The psychophysiological method used was & 
modified method of limits. All values of the as- 
cending order were averaged, and all values of the 
descending order were averaged. The obtained 
averages in turn were averaged, giving the final 
threshold measure. The time limit within which 
changes were scored was from immediately after 
presentation of the stimulus to 15 seconds later, 
le. the half-way point between stimuli. This in- 
cluded about 3-5 ascending and descending series 
following each stimulus presentation. In Figure 10, 
Point A represents the zero point; the ascending 
order moves toward the center of the paper, and 
the descending order away from the center. 

Scoring of measures involving verbal content 
will be described in the section on results. 


Statistical Procedures 


Where distributions permitted, the data were 
analyzed by analysis of variance. In one analysis 
experimental Ss were used as their own controls 
and nonparachutists were omitted. This permitted 
an orthogonal arrangement of experimental con- 
dition and sequence. In a parallel analysis, non- 
parachutists were used as their own controls an 
compared on first, second, and third testings. In 4 
third analysis which included parachutists an 
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Ma. 10. Sample of galvanic skin response, reac- 
tion time, and auditory threshold recordings. 


nonparachutists, it was necessary to sacrifice in- 
formation on the interaction of Sequence and ex- 
perimental condition, as this was meaningless for 
nonparachutists. 


RESULTS 
- The GSR 


As had been hypothesized, it was found 
that GSR is directly related (a) to the rele- 
vance of the eliciting stimulus to para- 
chuting and (b) to closeness in time to a 
Jump. As may be seen in Figure 11, para- 
chutists produce gradients of GSR, the 
Steepness of which varies directly with 
proximity to a jump. Control Ss fail to 
produce a gradient. 

Three analyses were performed: one using 
parachutists as their own controls, one 
comparing control Ss at the three testing 
Sessions, and one comparing parachutists 
with control Ss. These are shown in Tables 

; 8, and 4. The increase in steepness of 
gradients as a function of time to a jump 
is highly significant (001 level), while the 
Corresponding source of variance for con- 
trol Ss does not approach significance. 

Trend analysis of the significant inter- 


action demonstrated by the parachutists on 
the variables of experimental condition 
(time) and stimulus dimension (cues) in- 
dicates that the significance can be at- 
tributed to a combination of linear, quad- 
ratic, and cubic components. Individual 
analyses carried out for each experimental 
condition reveals increasing linear, quad- 
ratic, and cubic functions from control 
day to day of jump. As may be seen in 
Figure 11, the gradients, apart from be- 
coming generally steeper, become increas- 
ingly positively accelerated as time to a 
jump approaches, 

Turning back to Figure 11, it can be seen 
that parachutists react more strongly to 
neutral words on the day of a jump and 
the day before a jump than on a day 2 
weeks from a jump. This difference, tested 
by analysis of variance, is significant at the 
.05 level. The difference between the day 
before and the day of a jump is negligible. 
It may be concluded that the level of re- 
activity of parachutists increases up to a 
point as the time for the anticipated jump 
approaches. Parachutists are also shown to 
react less strongly to neutral words on a 
control day than their nonparachuting 
counterparts. This difference is significant 
at the .01 level. Apparently, when not 
jumping, parachutists tend to react less 
strongly than nonparachutists to stimuli 
that are not associated with parachuting. 
This finding appears to reveal a personality 
difference as it may be interpreted to indi- 
eate that parachutists are more apt to re- 
lease tension in motor activity, rather than 
to inhibit their emotions, or bind their 
tensions. 
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AVERAGE GSR IN MICROMHOS 


0.03 239 
Neutral Low Medium 
| STIMULUS RELEVANCE —— —*- 


5 352 467 
Anxiety High 


Fic. 11. GSR of parachutists and control Ss to 
a stimulus dimension and anxiety words. 
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TABLE 2 
Awatvsis op Vamaweg or GSR ro 4 Srructos 
Dunstan rom Pasacnetters ox Tam Dav 
or a Jour, tax Dax serosn a Jour, AND 
ox a Cowrmot Dav 


= =a 
Sure MS F 

Between Se 

Sequence (Q) 21.75 88 

8 9.88 28.18*** 

Within 8. 


Experimental 


N Ann 


83.15 29.42*** 
Qx 7.53 2.06* 
Se X EQ 2.8 8.32*** 
Dimension (D) 83.17 85.61*** 
A* * 85 
S. x DQ 06 2.04*** 
ExD 12.77 37.54*** 
QxExD 19 56 
& X E X D/Q M4 ie 
vi y — MSs above it up to next error term. The Sa X 
E X D, was used to evaluate all other error terma. 


for parachutists on a control 
day, and for parachutists on the day before 
4 jump, on the day of a jump parachutists 
produce markedly 


an approaching critical event. That differ- 
ence in steepness of the gradients between 
the two groups emerges only when proxim- 
ity to the goal for parachutists is consid- 
ered indicates that the effect of the specific 
event, in this case, is superimposed upon 
a more general effect. 


Absolute Level of Skin Conductance 


Turning to Figure 12, it can be seen that 
the hypothesis on change in conductance 
level as a function of approaching time to 
a jump is not supported. The results, in 
fact, are in the opposite direction of the 
hypothesis. Conductance is highest on the 


control day and decreases as time to the 
jump approaches. Analysis of variance re- 
veals that the decrease is significant at the 
05 level, The relationship holds for level 
of conductance following the 3-minute 
waiting period as well as for initial con- 
duetance level. These results are obviously 
opposite to results for GSR to neutral 
words, although the two were presumed to 
be simultaneously associated with activa- 
tion. The possibility was raised that this 
diserepaney may be due to the difference 
in time sampled by basal conductance at 
the beginning of the word-association test, | 
and GSR to neutral words interspersed 
throughout the test. Thus, only the re- 
sponses to the first five neutral words of 
each record were considered in a new com- 
parison. These words had been presented 
to Ss no longer than 3 minutes ater the 
beginning of the word-association test and 
may therefore be considered as more com- 
parable to initial basal conductance. The 
means for the five words at the beginning 
of the test were found to be somewhat 
higher than the means for the neutral 
words interspersed throughout the test, but. 
do not differ in relative position, i.e., para- 
chutists on the day 2 weeks before a jump 
obtain smaller GSRs than on the day be- 


TABLE 3 
ANALYSIS OF VARIANCE or GSR ro a STIMULUS 
SION FOR CONTROL Ss AT THREE 
TESTING SESSIONS 


Source df MS F 

Between Ss 26 
Sequence (Q) 2 2.57 .32 
Ss/Q 24 8.038 25.90*** 
Within Ss 297 
Testing Sessions 

(T) 2 4.54 .88 
TXQ 4 9.71 1.88 
Ss X T/Q 48 5.15. 16.61“ 
Dimension (D) 3 35 1.59 
D* 6 12 55 
Ss X D/Q 72 228 23.18** 
TXD 6 45 1.16 
TXDXQ 12 .58 1.72* 
Ss X T X D/Q 144 31ů 


* Error term for MSs above it th error term. The 
Ss X T X D/Q interaction He aed tn S aste all other error 


jump or the day of a jump, Thus the 
T between the findings on GSR 
conductance cannot be attributed 
erences in the periods sampled, and 
be concluded that they are not 
ly equivalent measures of acti- 


— 


How is one to account for this unex- 
Med finding? One possibility is that a 
iype of inhibition of anxiety oc- 
as the time to a jump approaches, 
succeeds in lowering the general 
level of conductance in the absence 
ong stimulation. This general state of 
ition might then be disrupted by 
le stimulation which demands a re- 
tion. Such an interpretation is supported 
è findings that on the day of a jump 
solute conductance before testing is 
vi at any other session, while at 
ie end of the test it is higher than at any 
er session. 
In Figure 12 it can further be seen that 
ie other hypotheses involving level of 
n ance are generally verified. During 
e 3-minute period before testing, abso- 
e level of conductance rises for all Ss. 
lowing this, control Ss demonstrate 
aptation by a drop in conductance level; 
le parachutists exhibit a sharp increase 


TABLE 4 
Lysis OF VaRIANCE or GSR TO A STIMULUS 


Dimension rom PARACHUTISTS AND 
CowTROoL Ss 


df MS F 
1 162.10 17.66*** 
52 9.18* 27.82*** 
594 
2 24.43 5.62** 
2 63.26 14.56*** 
104 4.34% 13.16% 
3 42.82 73.53 
3 40.71 69.91“ 
156 .58* Rise 
6 6.75 20.67*** 
6 6.37 19.53*** 
312 .33* 


pror term for MSs above it up to the next error term. The 
X D/G interaction was used to evaluate all other error 


01. 
001. 
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TIME SEQUENCE 
Fio, 12. Absolute level of skin conductance of 
parachutists and control Ss as a function of 
testing sessions. 


Final 


in conductance on the day of a jump, less 
of a rise on the day before a jump, and a 
slight decline 2 weeks from a jump. 

In order to establish the reliability of 
the above observations, the usual analyses 
of variance were performed. When para- 
chutists were tested as their own controls 
(see Table 5), the main effect of time (i e., 
the three periods in which the testing ses- 
sion is divided), and the interaction of time 
period and experimental condition were 
highly significant. The significant main 
effect is due to the overall rise in level of 
conductance of parachutists throughout 
the testing sessions, when all three sessions 
were averaged; and the significant inter- 
action is due to the sharper rise in level of 
conductance on the day of a jump than at 
either of the other times. The analysis for 
control Ss (see Table 6) fails to reveal any 
source of significance other than individual 
differences, indicating that the adaptation 
effect that appears in Figure 12 is not re- 
liable. When parachutists and controls are 
compared in a single analysis (see Table 7), 
the groups differ significantly in their pat- 
tern of conductance change as a function 
of the time period within the testing ses- 
sion, confirming the results obtained when 
the groups are analyzed independently. 

Figure 13 presents the average prestim- 
ulus levels of basal conductance at four 
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TABLE 5 
ANALYSIS or VARIANCE OF Basa. CONDUCTANCE 
TAKEN AT THREE Time INTERVALS DURING 
THE EXPERIMENT FOR PARACHUTISTS ON 
THE DAY OF A JUMP, THE DAY BEFORE 
a Jump, AND ON A Controt Day 


Source df MS F 

Between Ss 26 
Sequence (Q) 2 11.10 1.53 
Ss/Q 24 7.22* 24.98*** 
Within Ss 216 
Experimental 

Condition (E) 2 2.09 .69 
XE 4 93 30 
Ss X E/Q 48 3.02* 10.41*** 
Time (T) 2 11.00 21.40*** 
QxT 4 .22 E 
Ss X T/Q 48 62 1.75 
EXT 4 3.29 11,36*** 
QXEXT 8 E .72 
Ss X E X T/Q 96 .29* 


* Error term for MSs above it up to the next error term. The 
Ss X E X T/Q interaction was used to evaluate all other error 


intervals during the word-association test. 
No analysis was performed on these data, 
which are presented only to illustrate in a 
more detailed manner the effects that 
appear in Figure 11 for the last two inter- 
vals. It is evident that for parachutists on 
the day of a jump, the increase in conduct- 
ance is eontinuous throughout the testing 
session. 


Auditory Threshold 


Results on auditory threshold are shown 
in Figure 14. As had been hypothesized, 
findings reveal an increase in steepness of 
the threshold gradient with inereasing 
proximity to a jump. On the day of a jump, 
auditory thresholds obtained after pres- 
entation of high relevent words are 2.8 db. 
higher than thresholds obtained after neu- 
tral words. The corresponding figure for the 
day before a jump is 1.3 db. and for a day 
2 weeks from a jump, .9 db. Control Ss 
manifest a slight decreasing gradient as a 
funetion of the stimulus dimension, sug- 
gesting adaptation to the cues of para- 
chuting. Tables 8, 9, and 10 indicate that 
all of the above effects are highly signifi- 
cant. 


Trend analysis of the interaction be- 


tween experimental condition (proximity 
to a jump) and stimulus dimension yields 
a significant difference (.001 level) in the 
linearity of the gradients as a function of 
time from a jump. Individual analyses 
carried out for each experimental condi- 
tion reveal significant linear and cubic 
functions. The F ratios are more pro- 
nounced on the day of the jump than on 
the other 2 days of testing. In Figure 14 
it can be seen that gradients become in- 
creasingly positively accelerated as the 
time of the jump approaches. 

Again referring to Figure 14, it can be 
seen that there is a sharp increase in the 
threshold of parachutists for tones follow- 
ing neutral words from the control day to 
the day of a jump (1.82 db.). When tested 
by analysis of variance, the difference is 
significant at the .01 level. It may be con- 
cluded that parachutists on the day of a 
jump demonstrate auditory deficit inde- 
pendent of the effect of activation-arousing 
cues. On the day 2 weeks from a jump para- 
chutists do not differ from control Ss. 

Turning to the effect of anxiety words on 
threshold for tones, it can be seen from 
Figure 14 that parachutists on each of the 
3 days of testing have a considerably higher 
auditory threshold for tones following 
anxiety words than for tones following 


TABLE 6 
ANALYSIS OF VARIANCE Or BasaL CONDUCTANCE 
TAKEN AT THREE TrME INTERVALS DURING 
THE ExPERIMENT FoR CONTROL Ss AT 
THREE TESTING SESSIONS 


Source df MS di 

Between Ss 26 
Sequence (Q) 2 3.82 45 
Ss/Q 24 8.428 4.70 
Experimental Con- 

dition (E) 2 3.26 .83 
QXE 4 1.70 43 
Ss X E/Q 48 3.920 2720 
Time (T) 2 1.02 .28 
QXT 4 4.44 1.24 
Ss X T/Q 48 3.578  2.00** 
EXT 4 79 44 
QX EXT 8 3.68 2.06 
Ss X E X T/Q 96 1.78* 


Error term for MSs above it up to the next error term. The 
Ss X E X T/Q interaction was used to evaluate all other error 


terms, 
*** p « .001. 
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neutral words. Analysis of variance reveals 
that this effect is significant at the 001 
level. While the greatest differential effect 
occurs on the day of a jump, a failure of 
the interaction of experimental condition 
(proximity to a jump) and stimulus dimen- 
sion to reach signifieance, indicates that the 
greater steepness of gradient on the day of 
a jump than on the other days is not relia- 
ble. The trend nevertheless is in the direc- 
tion of the hypothesis. Control Ss show the 
same effect as parachutists (significant at 
the .001 level) indicating, as for GSR, that 
anxiety cues, which are not specifie to 
parachuting, produce similar effects in 
both groups. 


Response Latency 


Hypotheses involving response lateney 
were generally confirmed. In Figure 15 it 
can be seen that at all three times of test- 
ing parachutists produce positive gradients 
as a function of the stimulus dimension, 
and that the gradient is higher and steeper 
on the day of the jump than on the day 
before a jump and least steep 2 weeks from 
à jump. The mean difference in reaction 
time for neutral and high words is 1.67 sec- 


TABLE 7 


ANALYSIS or VARIANCE or BASAL CONDUCTANCE 
TAKEN AT THREE INTERVALS DURING THE 
EXPERIMENT ror PARACHUTISTS AND 
CONTROL Ss 


Source df MS F 
Between Ss 53 
Groups (G) 1 39.40 5.00 
Sy/G 52 7.798 7.027 
Within Ss 432 
Experimental 
Condition (D) 2 3.64 1.10 
XE 2 1.72 52 
Bs X E/G 104 3.318 2.98. 
ime: (T) 2 6.51 3.15* 
XG 2 5.54 2.68 
Ss X D/G 104 2.068 ^ 1.85*** 
TXE 4 89 80 
TXExG 4 3.18 2.87* 
Ss X E x T/G 208 1.11 
EEE 
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TIME SEQUENCE 
Fic. 13. Absolute level of conductance of para- 
chutists and control Ss throughout the word list. 


Words: 


onds on the day of a jump, .96 seconds on 
the day before a jump, and .63 seconds 2 
weeks from a jump. No reliable difference 
in reaction time as a function of the 
stimulus dimension occurs for control Ss. 
Analyses of variance, shown in Tables 11, 
12, and 13 indicate that all the above ef- 
fects are significant. 

The trend analysis for the interaction 
between experimental condition and stim- 
ulus dimension indicates that the difference 
between gradients is associated with linear, 
quadratic, and cubie components. Separate 
analyses for each experimental condition 
reveal a significant linear, quadratic, and 
cubic function on the day of a jump; a 
significant linear and cubic function on the 
day before a jump; and a significant linear, 
quadratic, and cubic function on the day 
2 weeks from a jump. All effeets are more 
clearly pronounced on the day of a jump 
than on the day 2 weeks from a jump. 
While the pattern is less orderly than for 
GSR, Figure 15 reveals the same increas- 
ing positive acceleration of the curves as a 
function of decreasing time to a jump. 

Turning to the results on reaction time 
to neutral words, Figure 15 clearly reveals 
that parachutists are more rapid responders 
than control Ss. Mean reaction time of 
parachutists to neutral words on a control 
day (1.16 seconds) is significantly lower 
(.01 level) than mean reaction time of con- 
trol Ss (1.95 seconds). Increasing reaction 
time as a function of decreasing time to a 
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Fie. 14. Auditory threshold of parachutists and 
control Ss following cues associated with para- 
chuting and anxiety. 


jump is in the predicted direction, but falls 
short of significance. 

Figure 15 further shows that an increase 
in reaction time from neutral to anxiety 
words is demonstrated by all groups. How- 
ever, there is a tendency for this effect to 
be greatest for parachutists on the day of 
a jump. Analyses of variance of these data 
indicate significance for the effect of di- 
mension, but fail to indicate a differential 
effect of the dimension associated with 
groups or time of testing in relation to a 
jump. 


Perception 


Perception differs from sensation in that 
it involves the ascription of meaning to a 
stimulus. Using as a point of reference the 
objective meaning of the stimulus, as de- 
fined by consensus, perceptual responses 
can be scored as accurate or inaccurate, In 
the present study, a gross measure related 
to perceptual threshold was obtained by 
simply noting whether words were cor- 
rectly or incorrectly perceived. Misper- 
ceptions could be unambiguously scored 
when S reported that he had not heard a 
word, or when later questioning of obvi- 
ously inappropriate responses indicated 
that the stimulus word was mistaken for 
another, frequently with one that rhymed 
with it. Misperception in the word-associa- 
tion test could be scored in reference to 
approach and avoidance of cues associated 
with parachuting. In addition, a score of 
more general perceptual deficit could be 


Warrer D. Fenz 


obtained by attending only to neutral 
words. 

Figure 16 presents number of misper- 
ceptions of words in a category, presented 
as a percentage of all words in a category. 
It is immediately apparent that para- 
chutists on the day of a jump misperceive 
2 high proportion of anxiety words and 
relatively few parachute-relevant words. 
Inspection of the frequency distribution 
indicates that there are a high number of 
eases with zero misperceptions accounting 
for markedly skewed distributions. Ae— 
cordingly chi-square analyses of frequency 
data were resorted to. 

Of 20 parachutists who, on the day of a 
jump, misperceive a different number of 
neutral words and words highly relevant 
to parachuting, 18 make fewer errors on the 
parachute words, which is significant at the 
.01 level. That this is not due to any intrin- 
sie difference in the difficulty of the words 
is indicated in the finding that control Ss 
do not differ in misperception of neutral 
and parachute-relevant stimuli. Thus, of 
the 23 control Ss who produce an unequal 
number of misperceptions to the two cate- 
gories, 12 produce more misperceptions to 
the neutral words and 11 to the words re- 
lated to parachuting. 


TABLE 8 
ANALYSIS OF VARIANCE OF AUDITORY THRESHOLD 
TO A STIMULUS DIMENSION FOR PARACHUTISTS 
ON THE Day OF A JUMP, THE Day BEFORE 
A JUMP, AND ON a CONTROL Dav 


Source df MS F 
Between Ss 26 
Sequence (Q) 2 247.22 2.34 
Ss/Q 24 105.23" — 159.44** 
Within Ss 297 
Experimental 2 213.79 15.74% 

Condition (E) 

QXE 4 8.99 .66 
Ss X E/Q 48 13.58" 20.57*** 
Dimension (D) 3 38.93 31.80*** 
QXD 6 1.59 1.30 
Ss X D/Q 72 1.228 2.03"** 
EXD 6 4.56 0.95 
QXEXD 12 .55 84 
Ss X E X D/Q 144 „66° 


Error term for MSs above it up to the next error term. The 
m X E X D/Q interaction was 9 to evaluate all other error 


terms. 
*** p < 001. 


E 
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Consistent with findings on the day of a 
jump are findings on the other 2 days of 
testing: The ratio is 19 to 3 in favor of 


fewer misperceptions of parachute-relevant. 


words than neutral words on the day be- 
fore a jump (p « .01), and 19 to 4 on the 
day 2 weeks from a jump (p < .01). The 
hypothesis of differences between experi- 
mental eondition and proximity to a jump 
is not upheld, although the tendeney in 
Figure 16 is in the expected direction. It 
thus may be concluded that (a) para- 
chutists perceive parachute-relevant words 
more readily than neutral words; (b) per- 
ception of parachute-relevant words by 
parachutists does not vary significantly 
as a function of experimental condition, 
although the tendency is in the predicted 
direction; and (c) control Ss do not dem- 
onstrate differential perception of neutral 
words and words related to parachuting. 
Turning to anxiety words, the indication 
in Figure 16 that parachutists misperceive 
more anxiety words on the day of a jump 
than any other day of testing and than 
control Ss is in support of the hypothesis. 
The hypothesis that the same effect occurs 
on the other days, but to a lesser extent, is 
not supported. Of parachutists who produce 
an unequal number of misperceptions of 


TABLE 9 


ANALYSIS OF VARIANCE OF AUDITORY THRESHOLD 
TO A STIMULUS DIMENSION FOR CONTROL Ss 
AT THREE TESTING SESSIONS 


Source df MS ¥ 
Between Ss 26 
Sequence (Q) 2 222.90 1.82 
Ss/Q 24 122.549 121.22*** 
Within Ss 297 
Testing Sessions 
(T) 2 50.75 2.50 
TXQ 4 18.47 -91 
Ss X T/Q 48 20.222 2.19*** 
imension (D) 3 2.51 3.24* 
Q 6 99 1.27 
Ss X D/Q 72 77 “76 
Dose 6 1.93 1.91 
TXDxQ 12 97 97 
SSXTXxD/Q 144 1.018 


Error term for M. Ss above it up to the next error term. The 
WT X D/Q interaction was used to evaluate all other error 


B 
lil p 


< .05. 
P < 001. 


TABLE 10 

ANALYSIS OF VARIANCE OF AUDITORY THRESHOLD 
TO A STIMULUS DIMENSION FOR PARACHUTISTS 

AND CONTROL Ss 


Source df 


MS F 

Between Ss 53 
Groups (G) 1 561.58 4.55* 
Ss/G 52 123.20* 148.43“ 
Experimental 

Condition (E) 2 28. 80 1.72 
GX E 2 235.73 14.15*** 
Ss X E/G 104 16.665 20.00*** 
Dimension (D) j 53 15.22*** 
DXG 3 25.89 25.38*** 
Ss X D/G 156 1.025 1.22*** 
DXE 6 1.35 1.63 
GXDXE 6 5.14 0.22*** 
Ss X E X D/G 312 83^ 


* Error term for MSs above it up to the next error term. The 
Ss X E X D/G interaction was used to evaluate all other error 
terms. 

p 05. 


2 
*** p « .001. 


neutral and anxiety words 2 weeks from a 
jump, 1 makes more errors on anxiety 
words, while 20 miss more neutral words 
(about 5%). On the day before a jump, 
corresponding figures are 1 and 8 (about 
11%), and on the day of a jump, 13 and 
12 (about 52%). It is apparent that there 
is generally a mueh greater likelihood for 
Ss to miss neutral words than anxiety 
words in the present list, although the 
findings show a clear tendency of increased 
anxiety words missed with greater proxim- 
ity to a jump. A comparison of number of 
parachutists who misperceive more anxiety 
words than neutral words on the day of a 
jump relative to the day before a jump 
yielded a difference significant at the .001 
level (x? = 12.04), at the .01 level for day 
of jump versus day 2 weeks before a jump 
(x? = 8.84), and at the .05 level for day 
before a jump versus day 2 weeks from a 
jump (x? = 6.50). No significance was 
found for control Ss or between parachut- 
ists and control Ss in any single compari- 
son. It may be concluded that parachutists 
on the day of a jump show a deficit for 
anxiety words, while on days more remote 
from a jump they are relatively sensitized 
to anxiety words. 

With regard to misperception of neutral 
words, it was hypothesized that the number 
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Fio, 15. Reaction time of parachutists and con- 
trol Ss to a stimulus dimension and to anxiety 
words. 


of misperceptions increases with closeness 
to a jump, as the result of a very general 
perceptual deficit. The results, when tested 
by chi square, fall short of significance. 
There is no significant difference between 
parachutists and control Ss on neutral 
words under any of the experimental con- 
ditions. In Figure 16 it can be seen that 
there is nevertheless a tendency for para- 
chutists to misperceive more neutral words 
on the day of a jump than on the other 
occasions. 

Figure 17 presents percentage of misper- 
ceptions for neutral words categorized ac- 
cording to the word they follow. It is evi- 
dent that parachutists on the day of a jump 
produee a positive gradient of mispercep- 
tions as a function of the degree of rele- 
vance to parachuting of the preceding 
word. Of 22 parachutists who misperceive 
a different number of neutral words follow- 
ing words of high parachute relevance on 
the day of a jump and 2 weeks from a 
jump, all 22 produce more misperceptions 
on the day of a jump, which is significant 
at the .001 level. A similar analysis com- 
paring the day of a jump and the day be- 
fore a jump reveals that 18 out of 21 Ss 
mispereeive more neutral words following 
relevant words on the day of a jump, which 
is significant at the .01 level. Of 13 Ss who 
misperceive an unequal number of neutral 
words following high-relevant words on the 
day before a jump and 2 weeks from a 
jump, 12 make more such misperceptions 
on the day before a jump, which is signifi- 
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eant at the .01 level. Thus, when para- 
chutists are used as their own controls, 
they demonstrate an increase in deficit 
associated with perception of neutral words 
following high-relevant words as time to 
an anticipated jump approaches. The same 
conclusion is supported when parachutists 
are evaluated relative to control Ss. There 
are 22 parachutists on the day of a jump 
who misperceive more neutral words fol- 
lowing high relevant words, as compared 
to 3 control Ss. The difference is significant 
at the .001 level. When comparison is be- 
tween parachutists on the day before a 
jump and control Ss, 12 parachutists and 1 
control S show greater deficit to neutral 
words following high-relevant words. This 
difference is significant at the .01 level. 
Parachutists do not differ from control Ss 
2 weeks from a jump. It may be concluded 
that a parachute-relevant word influences 
the perception of the immediately follow- 
ing non-parachute-relevant word to the 
extent of its own activation-producing 
effect on parachutists due to distance in 
time to a jump and to its relevance to 
parachuting. No effect is noted for control 


A comparison between neutral words 


TABLE 11 


SriMULUS DIMENSION FOR PARACHUTISTS ON 
THE Day or A Jump, THE Day BEFORE A 
Jump, AND ON A CovrROL Day 


Source df MS F 
Between Ss 26 
Sequence (Q) 2 1.45 .92 
Ss/ 24 1.50^ .24 
Within Ss 297 
Experimental 
Condition (E) 2 9.31 43.329 
QXE 4 .33 1.52 
Ss X E/Q 48 .92^ .03 
Dimension (D) 3 16.70 98.71*** 
D 6 8.52 .50 
Ss X D/Q 72 17" .02 
EXD 6 1.44 22.59*** 
QXEXD 12 7.74 1.21 
SsXEXD/Q 144 6.38* 


Error term for MSs above it up to the next error term. The 
Ss X E X D/Q interaction was UM to 8 all other error 


is. 
*** p < 001, 


ANALYSIS OF VARIANCE OF REACTION TIME TO A 


0 high-relevant words with neutral 
words following neutral words reveals that 
he two differ. Of 19 parachutists who 
liffered in number of misperceptions on the 
a jump and 2 weeks from a jump, 
de relatively more misperceptions of 
words following parachute-relevant 
on the day of a jump, an outcome 
ich is significant at the .001 level. For 
nparison of performance on the day be- 
a jump and 2 weeks from a jump, 
re were 12 parachutists who produced 
different number of misperceptions, All 
of these Ss made more misperceptions 
neutral words following parachute- 

rant words on the day before a jump 
:01). When the comparison is between 
'achutists on the day of a jump and con- 
Ss, 19 out of 27 parachutists, and 2 
0f 27 control Ss misperceived more neu- 
: s following words of high rele- 
than neutral words following neutral 
tds, a difference which is significant at 
01 level. In the comparison between 
'rachutists on the day before a jump and 
mtrol Ss, 12 out of 27 parachutists and 1 
t of 27 control Ss misperceived rela- 
ely more neutral words following high- 

'ant words than neutral words follow- 
tral words, which is significant at 


TABLE 12 

YSIS OF VARIANCE OF REACTION TIME TO A 
ULUS DIMENSION ror CONTROL Ss 
AT THREE TestING SESSIONS 


df MS F 
2 10.84 4.71* 
24 2.30* 13.53*** 
297 j 
2 54 8⁵ 
4 .67 1.05 
48 635 ee 
3 26 1.95 
6 13 90 
72 132 76 
6 14 8¹ 
12 23 1.42 
144 Er 


term for MSs above it up to the next error term. 
T X D/Q interaction AE e to evaluate all other 
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TABLE 13 
ANALYSIS Or Variance or Reaction Tie TO A 
Sriucivs Dimexsiox ror PanaCHUTISTS AND 


CoxrroL 8. 
Source dj MS P 

Between Ss 5 
Groups (G) 1 5.12 2.26 
S 52 2.25» 18.75*** 
Within Ss 5H 
Experimental 

Condition (E) 2 7.04 16.36*** 
GXE 2 2.82 6.875 
Ss X E/G 104 13 3.57*** 
Dimension (D) 3 8.58 57.01*** 
DXG 3 8.38 86.21 
Ss X D/G 156 A^ 1.20*** 
GXDXE 6 02 5.23*** 
Ss X E X D/G 312 B 


the .01 level. It may be concluded that 
there is a selective increase in mispercep- 
tion of neutral words following words of 
high relevance for parachutists as time to 
an anticipated jump approaches. 


Memory 


Each list of 37 words contains 3 words 
in five categories that are scored on all 
measures: 5 practice words and 17 neutral 
buffers. In the memory task Ss were asked 
to recall all word stimuli together with 
their respective responses. At times Ss 
were able to remember only the stimulus 
word or the response word. On other occa- 
sions, a wrong response was produced to 
the right stimulus and vice versa. Inspec- 
tion of these different kinds of errors failed 
to reveal functional differences. Accord- 
ingly the data were pooled into three 
indexes of recall: correct recall of neutral 
stimuli and responses, correct recall of 
parachute-relevant stimuli and responses, 
and correct recall of anxiety stimuli and 
responses. A division of responses accord- 
ing to the degree of parachute relevance of 
the stimulus word was found to add 
nothing and was discarded. 

Figure 18 presents the findings on mem- 
ory. It may be seen that while there is a 
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Fio. 16. Percentage of misperceptions by para- 
chutista and control Ss of words on a stimulus 
dimension and anxiety words. 


general tendency to recall more parachute- 
relevant than neutral words, this tendency 
is more pronounced for parachutists than 
for control Ss. Analyses of variance indi- 
cate the difference between parachutists 
and control Ss in recall of parachute-rele- 
vant words relative to neutral words is 
significant at the .05 level. Figure 18 also 
shows a tendency for parachutists to recall 
more parachute-relevant words on the day 
of a jump than on the day before a jump, 
or on the day 2 weeks from a jump, in that 
order, as had been hypothesized; but this 
difference was not significant. It may fur- 
ther be seen in Figure 18 that the trend of 
differential recall of neutral and anxiety 
words is opposite from what had been 
hypothesized. There is, however, no sig- 
nificant effect due to experimental condi- 
tion or groups, all groups demonstrating a 
constant bias in favor of recall of anxiety 
words. It may be concluded that para- 
chutists and nonparachutists recall more 
parachute-relevant and anxiety words than 
neutral words, and the effect of closeness 
to a jump increases the tendency for recall 
of parachute-relevant words for parachut- 
ists. While this finding supports the hy- 
pothesis for sensitization toward para- 
chute-relevant material, the hypothesis 
for defense against anxiety-relevant ma- 
terial was not confirmed. 

To evaluate generalized memory deficit 


as à measure of performance, it was decided 
to use a score representing the recall of the 
22 “neutral” buffer words rather than only 
the 3 neutral words. The hypothesis that 
parachutists’ level of recall would decrease 
as the time of a jump approached was sub- 
stantiated. The average number of neutral 
stimuli and responses correctly recalled 
was 3.88 on the day of a jump, 5.66 on the 
day before a jump, and 8.18 2 weeks from 
a jump. Analysis of variance reveals the 
difference to be significant at the .01 level. 
Control Ss recall on an average 7.24 neutral 
stimuli and responses per session and do 
not differ significantly over sessions. Com- 
paring parachutists to control Ss, the dií- 
ference between groups and experimental 
condition is significant at the .01 level. It 
may be concluded that, so far as neutral 
words are concerned, parachutists in the 
control condition do not differ from control 
Ss, but show increasing memory deficit as 
the time of a jump approaches. 


Association 


Although there was some indication of 
response deficit to correctly perceived stim- 
uli, such as the failure to produce a re- 
sponse, the repetition of a stimulus word, 
the repetition of a response word, or the 
production of a neologism, such responses 
were relatively rare. Of these, the most 
common was the repetition of a response 
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Fic. 17. Percentage of misperceptions of pare 
chutists and control Ss of neutral words following 
words on a stimulus dimension and anxiety words. 


"JUMP; HUNGRY-JUMP; RADIATOR - HOT; 
Y-PARACH UTE; BICYCLE-JUMP, damn it, I can't 
Away from it! 


unately there were not enough such 
low-level reponses to allow for statistical 
Í is, although the trend was clearly in 
direction of parachutists producing 
more such responses on the day of a jump 
than at any other time. 
The number of parachute-relevant re- 
ses produced was investigated as a 
me e of approach. Since there was no 
evidence that stimulus words at different 
nts along the stimulus dimension were 
ionally dissimilar, responses to all 
i were combined into an overall 
e. Parachutists on the day of a jump 
ce an average of 12.8 parachute- 
vant associations, parachutists on the 
lay before a jump 7.9 such responses, and 
hutists 2 weeks from a jump 6.1 such 
iponses. Control Ss produce the least 
lumber of parachute-relevant responses, 
With a mean of 48. Differences between 
chutists at the three testing sessions, 
between parachutists and controls, 
tested by analysis of variance and 
ere found to be all highly significant. It 
may be concluded that parachutists, irre- 
spective of testing session, produce more 
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Frc. 18. Average number of stimuli and re- 
uses correctly recalled in each stimulus cate- 
by parachutists and control Ss. 
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JUMP SEQUENCE 


Fic. 19. Self-ratings of approach and avoid- 
ance as a function of the sequence of events lead- 
ing to and following a jump. 


parachute-relevant associations than con- 
trol Ss and that the number of parachute- 
relevant associations is directly influenced 
by proximity to a jump. 
Self-Ratings of Approach and Avoidance 
Shortly after landing from a parachute 
jump, parachutists were asked to rate their 
feelings of approach and avoidance at each 
of the following points along a sequence of 
events associated with parachuting: (a) 
last week, (b) last night, (c) this morning, 
(d) upon reaching the airfield, (e) during 
training period before jump, (f) getting 
strapped, (g) boarding aircraft, (h) during 
ascent, (i) at the “ready” signal, (j) step- 
ping outside, (k) waiting to be tapped, (1) 
freefalling, (m) after chute opened, (n) 
immediately after landing. Approach was 
defined as “looking forward to the jump, 
wanting to go ahead, being thrilled by the 
prospect of jumping”; avoidance as “want- 
ing to turn back and call the jump off, ques- 
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tioning why you ever got yourself into 
jumping, fear.” The Ss were told to place 
a rating of 10 at the point of strongest 
approach, of 1 at the point of weakest ap- 
proach, and to rate other points compara- 
tively. After completing ratings on ap- 
proach, the same procedure was followed 
for avoidance, 

Figure 19 presents the mean self-ratings 
of approach and avoidance as a function 
of the sequence of events associated with a 
jump. It is immediately apparent that 
approach is much greater than avoidance, 
to begin with; but as time to a jump di- 
minishes, there is a rapid falling off in ap- 
proach and an increase in avoidance, so 
that by the time the aircraft is boarded, 
avoidance is greater than approach. This 
was an unexpected finding, as the para- 
chutists, after all, do jump. It would ap- 
pear that they are jumping on “psycho- 
logical momentum” rather than because of 
their momentary feelings about jumping 
per se. The momentum consists of commit- 
ment and the fear of loss of face if the 
decision to jump were to be reversed. 
Avoidance continues to become increas- 
ingly greater than approach, reaching a 
peak when the signal is given to get ready 
to jump. It is noteworthy that the greatest 
avoidance reaction is not associated with 
the moment of jumping, but with a point 
that involves a final commitment to jump. 
When the parachutist is standing out on 
the step above the wheel, waiting to be 
tapped, where jumping is a foregone con- 
clusion, there is a decrease in avoidance. 
At Point 12 in the sequence, where S is 
freefalling and objective danger is maxi- 
mal, approach again exceeds avoidance. 


Content of Thematic Responses 


It will be recalled that the thematic 
apperception test was administered only 
on the day of a jump, and permitted there- 
fore no comparison on the time effect. Cri- 
teria for scoring were the same as the ones 
used by Fenz and Epstein (1962) and are 
described in detail in that study. Each 
story was typed on a separate card; and 
cards were coded and shuffled; and stories 
scored blindly. All stories to the same pic- 


ture were then sorted into separate columns 
representing different weights, allowing for 
ready comparison within and between 
stories in each column. 

Approach Content. A score of the net 
approach attempted to assess the overall 
approach or avoidance to parachuting 
manifested in a story. Judges were told to 
make a global estimate of the degree to 
which the storyteller’s thoughts centered 
on parachute-relevant activities and were 
favorable or unfavorable to jumping and 
to then assign a weight of 0 to stories sug- 
gesting no approach to parachuting, & 
weight of 4 to stories most strongly indi- 
cating approach to parachuting, and to 
give relative intermediate weights. They 
were told to assign a positive reference to 
parachute-relevant activities, such as fly- 
ing (“I wish I could be up there with the 
pilot”), a higher score than a simple refer- 
ence to a boy admiring the flight of birds 
(“this boy is gazing in wonderment at the 
birds, how they go so freely with the 
wind”), while a positive reference to para- 
chuting itself (Che is looking forward to 
the excitement and adventure of the free 
fall") should receive a yet higher score. 

With the above consideration in mind, 
the stories were independently scored by 
two examiners. For the low-relevant pic- 
ture an interscorer reliability coefficient of 
.83 and for the high-relevant picture a co- 
efficient of .83 were obtained. Where disa- 
greement between scores was within two 
points, ratings were averaged; where 
greater than two points, differences were 
resolved by discussion. 

As had been hypothesized, parachutist’ 
showed greater approach to parachuting in 
their stories to pictures of both high and 


approach score on the low-relevant picture 
was 2.0 for parachutists and 1.2 for con- 
trols. Mean net approach score on the high- 
relevant picture was 2.3 for parachutists 
and 1.1 for controls. Analysis of variance 
indicates that the difference between groups 
is significant at the .05 level. The different 
between high- and low-relevant pictures J* 
not significant, although the tendency is ?? 
the direction hypothesized. 


Fear of Parachuting. It was noted that 


low relevance than control Ss. Mean net 


Figure 9e, which is highly relevant to 
parachuting, elicited many fear responses, 
Such as, He says to himself, what the 
hell am I doing up here anyway?” “He 
looks worried ... What will happen . and 


oring followed the same procedure as for 
Approach content. Judges were told to rate 
esponses on a 5-point scale, with 0 indi- 
eating an absence of fear (“he is not scared 
At all") and 4 (“I am not going out there”) 
S high degree of fear. An interscorer relia- 
bility coefficient of .92 was obtained, Final 
res consisted of the average ratings of 
both examiners, 
Expression of fear of parachuting yielded 
mean score of 1.35 for parachutists, and 
192 for controls. The difference tested by 
lysis of variance is significant at the 
5 level. It may be concluded that para- 
ists express less fear than control Ss 
o a picture of high relevance to parachut- 


- Defense Mechanisms. If it could be 


“He is seared stiff of being 
ten up..." and “He is running away 
m danger which he cannot escape. 
e 9f shows a young man in front of a 
Stately home. Fear to this picture was ex- 
ed by such comments as: “The closed 
or is an omen of disaster..." and “The 
S Scared; he is picking up his girl, and 
mders, ,, 
ear responses to Figure 9b were rated 
vO examiners on a 5-point scale and 
ded an interscorer reliability coefficient 
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of .79. An average fear score for parachut- 
ists of 1.6 was obtained and for contro] Ss, 
1.0. Combining Ss who expressed fear, and 
who obtained a score of 1 or higher, and 
comparing them to those who did not ex- 
press fear, and obtained a score of 0, it was 
found that 14 parachutists and 8 control 
Ss fell in the first category. The comparison 
yielded a chi square of 4.50, which is sig- 
nificant at the .05 level. Not enough Ss ex- 
pressed fear to Figure 91 for scores to be 
analyzed, although the tendency again was 
for parachutists to express more fear than 
controls. In accordance with the hypothe- 
sis, it may be concluded that parachutists 
express more fear than nonparachutists to 
stimuli unrelated to parachuting, 

Examining the unidentified pool of stories 
it was noted that there were nine explicit 
denials of fear of parachuting to the high- 
relevant picture. Examples are: “He does 
not worry. It will be a real experience in 
his life, but his sweetheart and mother are 
afraid for him...” and “He looks so re- 
laxed, he is not scared at all..." All such 
stories were found to be produced by para- 
chutists, which is significant beyond the 
.01 level. 

In summary, parachutists on the day of 
a jump produce strong approach responses 
to parachuting in their Thematic Apper- 
ception Test stories, explicitly deny fear of 
parachuting, and produce an inordinate 
number of fear responses unrelated to 
parachuting. 


Discussion 


The mental state of a parachutist mak- 
ing his first or second jump is very similar 
to that of a psychiatrie patient who is 
seriously troubled by some very real prob- 
lem. While an experienced jumper is, in 
most cases, capable of exerting control over 
his emotions and actions, a beginning 
jumper, at the time of the jump, is over- 
whelmed by his fears. Yet, at this point, to 
back out and give up is unacceptable. The 
result is an acute conflict resulting in a 
deterioration of performance. Much of the 
training in sport parachuting is directed 
toward making the S react by reflex, since 
experienee has shown that the beginning 
jumper is apt not to follow the simplest 
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instruetions, sueh as, waiting for the jump- 
master’s signal to jump, keeping a count of 
time elapsed until the chute opens, and as- 
suming a proper position during the period 
of free fall. The same paraehutists had no 
difficulty in performing the operations on 
the ground during training exercises. Thus 
it is apparent that the deficit exhibited in 
the air can be attributed to stress. To keep 
the deficit from producing disaster, the 
first few jumps are “static line” jumps in 
which the ripeord is automatically pulled 
for the jumper by the jumpmaster who re- 
mains in the aircraft. A report of the Para- 
chute Club of America (Moore, 1963) in- 
dieates that chances of malfunctions are 
10:1 in favor of the first free fall (when 
the jumper for the first time pulls his own 
ripeord) which usually comes between the 
fifth and eighth jumps, and that failures 
are essentially due to a lack of cognitive 
control on the part of the jumper. The con- 
dition induced by a forthcoming jump for 
a beginning parachutist may be viewed as 
a miniature abnormal state. It is in this 
light that the findings become meaningful 
in their implications for the understanding 
of maladaptive behavior in the behavior 
disorders. The high reliability that was 
found for some of the measures indicates 
that they are completely adequate for 
measuring individual differences, and that 
they thus have important implications for 
the development of diagnostic methods for 
determining areas of conflict and stress. 
The fact that the findings on various meas- 
ures could be meaningfully integrated 
about a few key concepts also points to the 
fruitfulness of the theoretical approach. 
Central to the theoretical model presented 
in this study is the assumption that con- 
flict can be measured by its correlates of 
physiological activation, performance defi- 
cit, and directionality of verbal content. 
The remainder of this paper is devoted 
to a discussion of the relationship of each 
of these response systems to stress and con- 


flict. 
Activation 


Physiological activation has been re- 
ported in the literature to be indicative of 
changes in mental states. In a study by 
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Landis and Hunt (1935), Ss were asked to 
deseribe subjective feelings during a period 
of stimulation. When the GSRs were sorted 
aecording to the mental states reported, it 
was found that tension, fear, and confusion, 
in that order, produced the strongest GSRs. 
These three feelings are highly descriptive 
of the mental state of a novice parachutist 
immediately prior to jumping. The hy- 
potheses on activation in the present study 
assumed that such feelings as tension, sub- 
sumed under the concept of activation, 
would increase as a function of a decrease 
in time to the approaching event and of an 
increase in cues associated with the event. 
The hypotheses were clearly supported 
using GSR as the measure of activation. 
The reliability and validity of GSR as a 
measure of activation, assuming the co- 
variance of the latter with time to a jump 
and relevance of cues to parachuting, were 
clearly demonstrated. It will be remem- 
bered that so far as the cue dimension is 
concerned, Luria (1932) used a somewhat 
similar technique. He characterized stimuli 
in a word-association test as indifferent, 
doubtful, and critical as to their relation- 
ship to a specific situational conflict and 
observed that behavioral disorganization 
varied in a direct manner, according to the 
degree of relationship of the stimulus to 
the area of conflict. The use of projective 
tests containing dimensions associated with 
an area of conflict was also reported by 
Epstein and Fenz (1962). Whereas Luria, 
however, had used motor activity as the 
measure which most clearly corresponds to 
the concept of activation, as used in this 
paper, Epstein and Fenz used GSR. Luria’s 
measure of motor behavior is actually 4 
combined index both of activation and per, 
formance deficit, each of which is measur 
separately in the study by Epstein and 
Fenz and in the current study. The present 
findings on GSR clearly corroborate the 
earlier findings. As in the previous work, 
parachutists produced gradients of GSR to 
cues of increasing relevance to parachuting 
under all testing conditions, and for eat 
individual the gradient was steeper on the 
day of a jump than on a day 2 weeks from 
a jump. In like manner the average gradi- 
ent of parachutists on the day of a jum? 
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as steeper than on the day before a jump, 
in this case the results were not con- 
ent for all Ss. Obviously there are fac- 
other than proximity to a jump which 
nee steepness of gradients. This is 
illustrated by one S who produced a 
per gradient on the day preceding a 
p than on the day of a jump. (His 
order of testing was such that the first test 
äs 2 weeks before a jump, the second test 
he day of a jump, and the third the day 
before a jump.) Questioning revealed that 
after the second testing and just prior to 
ie jump itself, he witnessed several minor 


ed apprehension and doubt about 
ility to cope with similar situations. 
vertheless, he made the jump. On the 
d testing session, he produced a very 
D gradient. While he said he would 
hake the next jump, which was scheduled 
' the following day, he never did; nor 
he seen at the airfield thereafter. Simi- 
‘incidents provide convincing evidence 
at GSR is a sensitive measure in differ- 
iting intensity of reaction to stress 
between and within individuals. 
Measure of activation which has re- 
ed less attention in the literature than 
is the absolute level of conductance. 
e is reason to believe that absolute 
ctance varies with general state of 
ss or activation (Woodworth & 
erg, 1954). Several studies have 
ed that activation is high when S is 
and low when he is relaxed (Farmer & 
lambers, 1925; Freeman & Darrow, 
357 Richter, 1926). Darrow and Heath 
32) investigated the changes in absolute 
of conductance that occurred during 
Course of an experiment. They found 
t conductance was high when S was 
g harnessed in the recording apparatus 
Grose yet higher as he awaited the onset 
the experiment. Davis (1934) reported 
e in absolute conductance throughout 
„Course of an experiment which involved 
Pid adding under conditions of distrac- 
by a loud noise. Duffy and Lacey 
) reported a fall in absolute conduct- 
m an experiment involving the deter- 
tion of S's lower threshold for sound. 
findings of Davis and Duffy and Lacey 
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might seem to be contradictory, if one were 
not to take into consideration that whether 
absolute conductance rises or falls de- 
pends on how S perceives and reacts to the 
task at hand. This was clearly demon- 
strated in the present experiment where, 
after an initial rise in conductance while 
waiting for the task to start, control Ss 
manifested a drop in conductance, while 
parachutists on the day of a jump demon- 
strated a sharp rise. The rise was less 
marked on the day before a jump, and on 
the day 2 weeks from a jump there was 
even a slight drop in conductance from the 
beginning to the end of the experiment. It 
follows that the rise in absolute conduct- 
ance during the testing session provides an 
index of degree of disturbance of the 
jumper in reacting to cues associated with 
parachuting. The implication for locating 
areas of psychopathology are that in a 
parallel clinical situation, an area of con- 
flict, if tapped by appropriate stimuli, will 
overrule the effects of adaptation and re- 
veal itself by a rise in conductance during 
testing. It should be noted that out of the 
27 parachutists tested on the day of a jump, 
23 manifested a rise in conductance 
throughout the session, indicating that the 
reliability should be sufficient for measur- 
ing individual differences in a clinical 
situation. It will be remembered that the 
initial level of conductance was lowest on 
the day of a jump and highest on the day 
remote from a jump. As a result of stimu- 
lation, parachutists showed a rise in con- 
ductance, the sharpest rise occuring on the 
day of a jump. The findings on initial level 
of conductance can be interpreted as re- 
vealing a general state of inhibition pro- 
duced by mounting stress. Since they were 
contrary to the original hypothesis, they 
will need to be replicated. If verified, they 
point to the importance of considering dif- 
ferent types of inhibition, at least to a dis- 
tinction between a general inhibition which 
produces an overall blanketing effect, and 
inhibition specific to particular stimuli. 


Performance Deficit 


It was assumed that high levels of acti- 
vation would produce performance deficit, 
and the findings were consistent with this 
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assumption. Whether the autonomie ner- 
vous system causes changes in the central 
nervous system, as Luria (1932) has sug- 
gested, or whether the two systems are in- 
dependently influenced by à third source, 
or both, a significant correlation between 
performance deficit and autonomic reac- 
tivity under conflict is of considerable sig- 
nificance in its own right. 

There is reason to believe that the rela- 
tionship of level of performance to activa- 
tion can best be described by an inverted 
U-shaped curve (Malmo, 1959). That is, up 
to a point, which differs according to the 
nature of the performance measure, level 
of performance increases with increasing 
activation, but beyond that point per- 
formance level declines. Thus the qualifi- 
cation was made in the present study that 
an increase in activation, whether produced 
by cues or time, would produce deficit, pro- 
vided that total activation was of sufficient 
magnitude; and it was assumed that such 
was the case for a novice parachutist. 

A number of studies have related auto- 
nomic reactivity to performance. Thorne 
(1934) and Hartmann (1934) found an 
inverse relationship between autonomic 
reactivity and sensory acuity. Trehub 
(1954) reported a relationship between 
sensory deterioration and states of tension. 
He obtained continuous recordings of GSR 
and visual thresholds during a session in 
which conflict-arousing verbal stimuli were 
presented. A direct relationship was found 
between magnitude of GSR and sensory 
threshold. Silverman, Cohen, and Shama- 
vonian (1959) investigated the relation- 
ship between GSR and performance in Ss 
exposed to different degrees of stress in a 
human centrifuge. They found that when 
an increase in nonspecific GSRs suggested 
moderate alerting, psychomotor perform- 
ance improved; but when hyperalerting 
was indicated by a further increase in non- 
specific GSRs, performance declined. In 
other experiments reported in the same 
paper, the authors demonstrated variations 
in perceptual threshold as a function of 
“level of arousal” as indicated by non- 
specific GSRs. Eysenck (1960) compared 
a neurotic and a normal group on a test of 
auditory flicker fusion. He found that the 
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neurotics had lower flicker-fusion rates 
than normals. In other work he demon- 
strated that neurotics produced greater 
GSRs than normals. Taken together, the 
findings suggest a correlation between rate 
of flicker fusion and GSR productivity. 

In the present study the correlation co- 
efficients between magnitude of GSR and 
auditory threshold in individual records 
ranged from .37 to .58, with a mean of .46 
for 10 randomly selected records of para- 
chutists tested on the day of a jump. On 
the day of a jump, 14 Ss produced a gra- 
dient for sensory acuity, and 27 Ss pro- 
duced a gradient for GSR. Thus, both 
measures eovary with activation, whether 
the latter is manipulated by cues or time. 
However, while a positive relationship be- 
tween the two measures is indicated, audi- 
tory threshold would appear to be a less 
reliable measure of conflict than GSR. It is 
likely that the specific effect of stimulus 
eues on auditory threshold was to a great 
extent overshadowed by the effect of tem- 
poral proximity, since the parachutists ex- 
hibited a marked overall rise in threshold 
on the day of a jump. 

A relationship between autonomie reac- 
tivity and reaction time has been widely 
discussed in the literature. Lanier (1941) 
reported that affect-laden words influenced 
length of reaction time in the same direc- 
tion and to about the same extent as GSR. 
Hathaway (1929) reported a correlation of 
.60 between GSR and reaction time, while 
Hunt and Landis (1935) found no rela- 
tionship. Peterson and Jung (1907) re- 
ported that only in certain cases is there à 
clear relationship. Findings by Epstein and 
Fenz (1962) indicated a marked relation- 
ship between the two measures. It is thus 
apparent that the relationship betwee? 
GSR and reaction time is not a direct an 
simple one. Assuming that the curve for 
performance is inverted U shaped (Malmo, 
1959), the relationship between reaction 
time and activation would depend, in part, 
on the nature of the task and, in part, upon 
the degree and range of activation sampled: 
In the present study, the correlation coeffi- 
cients between GSR and reaction time in 
individual records ranged from .56 to 83, 
with a mean of .71 for 10 randomly selected 
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Conriict AND STRESS 


records of parachutists tested on the day of 
a jump. It is especially noteworthy that 27 
out of 27 Ss produced gradients both for 
GSR and reaction time on the day of a 
jump. The high reliability of the findings 
with reaction time as a measure of per- 
formance deficit under states of high emo- 
tionality and conflict indicates its ade- 
quacy when used in conjunction with a 
sealed stimulus dimension for measuring 
both individual differences and changes 
within the same person. 

Reaction time might well be considered 
to be of special significance to a para- 
chutist: leaving the aireraft at the right 
moment, assuming the proper free-fall 
position, detecting malfunctions, and de- 
termining whether or not to pull the rip- 
cord of the reserve chute, are all tasks in 
which time is a key element. From the 
altitude at which a beginning jumper 
leaves the aircraft, in the case of a total 
malfunction, he has only 16 seconds before 
hitting the ground. During these 16 seconds 
only the first 10 seconds are considered safe 
for activating the reserve chute, to permit 
its full deployment and to slow down the 
Jumper’s rate of descent enough to prevent 
serious injury. It might thus be suspected 
that reaction time, being of specific signifi- 
cance to a parachutist, should produce less 
deficit than other measures of performance. 
The evidence, nevertheless, is contrary and 
Suggests that the novice jumper is not able 
to cope adequately even with performance 
which may be directly related to his own 
safety. 

Findings similar to those for reaction 
time were obtained for measures of percep- 
tion, memory, and association. These find- 
ings showed that there is a clear relation- 
ship between GSR and perceptual deficit. 
t will be remembered that the present 
study measured perceptual deficit with 
Tespect to the three scaled neutral words 
following words relevant to parachuting, 
and that results substantiated hypotheses. 
Th Jung's (1919) experiments on word as- 
Soclation a similar phenomenon was stated. 
^rOneous reproductions, especially when 
Siven after a prolonged reaction time, and 
^ general failure of reproduction were used 
88 Indicators of "complexes." Jung notes 
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that such failures often occurred not at the 
complex connected stimulus word (critical 
word), but at the word following it (post- 
critical stimulus). Similar findings were 
reported by Luria (1932). He found that 
posteritical reactions (which are all to 
neutral stimuli) exhibited delayed reac- 
tion time and other signs of disturbance, 
What is probably the case is that the rise 
in activation produced by the stimuli re- 
lated to an area of conflict extends beyond 
the interstimulus interval. Moreover, the 
response to the critical stimulus may start 
the S ruminating and wondering about its 
adequacy and what it may reveal. Thus, 
he is caught quite unprepared at the pres- 
entation of the next stimulus. A further 
possibility is that the new stimulus serves 
as a disinhibitor of the excess tension which 
was activated but not released in the re- 
sponse to the critical word. 

Findings on memory for neutral stimuli 
and responses and on deficit in associative 
responses augment and corroborate the 
general findings on deficit in performance 
under states of tension. Some parachutists, 
when asked on the day of a jump to recall 
words on the association test immediately 
after having taken it, were unable to recall 
a single word. An average recall of less 
than 4 out of 22 neutral and buffer words 
on the day of a jump versus more than 8 
words on the day 2 weeks from a jump is a 
clear indication of deficit under conditions 
of stress. 

The findings on the influence of stress 
and conflict on performance find wide cor- 
roboration in the clinic. Serious personal 
conflicts are known to produce generalized 
inadequate and inefficient behavior, since 
much of the patient’s time and effort are 
consumed in coping with the area of anx- 
iety. The present study suggests that gen- 
eralized performance deficit is a promising 
measure for detecting areas of conflict. 


Directionality of Response 


It may be assumed that self-ratings of 
approach and avoidance, to a large extent, 
are simply different ways of rating the 
same thing, namely, net approach or net 
avoidance. Thus, the gradients of self- 
ratings cannot be taken as independent 
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representations of the underlying approach 
and avoidance response tendencies, both of 
whieh are assumed to have positive slopes. 
It will be reealled that while self-ratings of 
avoidance had a positive slope, self-ratings 
of approaeh had a negative slope, varying 
in reciprocal relationship to the self-ratings 
of avoidance. It is nevertheless revealing 
that at a time remote from a jump self- 
ratings of approach were greater than 
avoidance, while close to a jump the posi- 
tion of the two ratings reversed. From this 
it follows that the inferred independent 
avoidance gradient rises more steeply than 
the inferred independent approach gradient 
with approaching time to a jump. These 
ratings clearly conform to the observation 
of beginning jumpers who generally appear 
much more reluctant to jump when out on 
the airfield than when discussing their 
fortheoming jump with friends back home. 
The findings also indicate that Ss tested in 
the present study were aware of this fact 
and were able to give a candid evaluation 
of their feelings. The consisteney found in 
these reports from one S to another points 
to the reliability of the phenomenon. Of 
additional interest, the point of maximum 
avoidance was found to occur at the signal 
to get ready to jump rather than during 
freefall, the point of maximum danger, 
attesting to the role of commitment in in- 
fluencing anxiety. 

How do parachutists deal with their 
feelings of approach and avoidance in 
projective tests? In the present study it was 
found that novice parachutists expressed 
on the Thematic Apperception Test very 
much the opposite of what they said they 
felt on self-ratings, particularly in regard 
to fear. When asked to evaluate their feel- 
ings, they admitted fear about parachuting 
on the day of the jump, while, on the other 
hand, on the Thematic Apperception Test, 
they strongly denied fear about parachut- 
ing. In an analogous manner they reported 
a diminished desire to jump as the time to 
a jump approached and demonstrated an 
increase in approach responses on the 
Thematic Apperception Test. The same 
reaction tendencies as exhibited on the 
Thematic Apperception Test, i.e., approach 
to parachute-relevant eues and avoidance 


of anxiety cues, were exhibited in a variety 
of response measures on the word-assoeis- 


tion test. Approach to parachute-relevant 
cues was revealed in a decrease in per- 
ceptual threshold for parachute-relevant 
words, in an increase in selective recall of 
parachute-relevant stimuli, and in an in- 
erease in associations with parachute-rele- 
vant content, with greater proximity to a 
jump. It is as if the parachutist, despite a 
general state of high tension and an addi- 
tional increase in tension brought about by 
thoughts of parachuting, nevertheless forees 
himself to concentrate on cues related to 
parachuting. Avoidance of fear was ex- 
hibited in the large number of anxiety words 
misperceived on the day of a jump, in addi- 
tion to the denial of fear of parachuting in 
the Thematic Apperception Test. It is as if 
the parachutist closed his ears to what he 
did not want to hear and denied the fear 
that he wished were not there. The projec- 
tive tests gave him the license to order the 
world in terms of his wishes, while the self- 
ratings demanded a realistie appraisal. The 
novice jumper avoids thinking, i.e., attempts 
to inhibit his fear about parachuting and 
forces himself to think about the thrills 
and excitement and the prestige of making 
a jump, because of the adaptive signifi- 
cance of such reactions once the decision to 
jump has been made. 

What are the theoretical implications of 
these findings? When Miller's (1944) 
models of conflict and displacement (Miller, 
1951) were first applied to projective tech- 
niques, it was hypothesized (Epstein & 
Smith, 1956; Miller, 1959) that conflict 1 
indicated by an increase in conflict-relevant 
responses to cues of low relevance and s 
decrease of conflict-relevant responses 1? 
cues of high relevance, Recent studies by 
Epstein and Fenz (1962) and Fenz and 
Epstein (1962) yielded results which wer 
opposite to this hypothesis, namely, ap: 
proach responses to stimuli of high rele- 
vance increased more than to stimuli 0 
low relevance as time to the jump ab. 
proached. Trying to find an explanatio? 
for these findings, it was reasoned that 
projective tests measure verbal respons 
that reflect expressive and inhibitory tend. 
encies, rather than approach and avoidant? | 


and that the gradient of inhibition 
per than the gradient of expression. 
present experiment these hypotheses 
d from previous work on approach 
and avoidance as applied to projective tests 
were tested. As shown above, the hypothe- 
were generally substantiated. Thus, in 
| projective tests, the conflict that was 
ured was not one of approach and 
ce but of expression and inhibition 
„with the inhibition exhibited in re- 
to cues of high relevance and the 
on in responses to cues of low 
levance. Findings on inhibition and de- 
al of fear to cues of high relevance, 
th gains expression in reaction to cues 
: relevance, obviously do not reflect 
arachutist’s conflict about whether to 
or not to jump, but indicate instead 
bw he copes with the fear. 
hile the above comments point to the 
tiveness of sensitization and defense in 
icular stressful situation, it is a well- 
clinical fact that expressive sen- 
ion and defense are hallmarks of 
ptive behavior. Thus, deficit is pro- 
not only by excessive general 
tion, but also by excessive focus on 
source of cues to the exclusion of other 
es of information. Clinical data on 
compulsions, and paranoid delu- 
s illustrate how a thought may become 
central and persisting in a person's 
ing that it obfuscates and pervades 
others. A pertinent case, which illus- 
excessive sensitization to the point 
producing marked performance deficit, 
included in the present sample. On the 
Temote from a jump this parachutist’s 
es on the word-association test were 
y adequate. On the day of the actual 
„ however, parachuting had become so 
ral to his thinking, that he could not 
from giving parachute-relevant re- 
even when totally irrelevant to the 
à stimulus, such as SKYDIVER to 
IR and JUMpMASTER to STOVE. This pro- 
es a good example of performance defi- 
due to excessive focus of interest, as 
sed to the generalized deficit already 
d. During ascent in the plane this 
“ame S fell asleep and had to be aroused 
oreefully to get ready for the jump. Since 
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the jumper was sitting at the open door of 
the plane, the blast of the wind and the 
noise of the engine were hardly conducive 
to sleep. The behavior of this jumper under 
stressful conditions may be interpreted as 
maladaptive defensiveness. It suggests that 
a failure of inhibition and control at high 
levels of stress or activation, as illustrated 
in the inappropriate parachuting intrusions 
on the word-association test, is apt to be 
followed by excessive and overly generalized 
inhibition at yet higher levels of stress. 
Perhaps such a person is not able ad- 
quately to modulate his inhibition of fear 
and thus exhibit an all-or-none reaction. 
Broverman and Lazarus (1958) speak of 
an opposite form of loss of cognitive con- 
trol, whieh is associated with an inability 
to concentrate on the important aspects of 
a task rather than becoming overly focused. 
He developed a method for measuring 
cognitive control in term of the individual's 
ability to resist the influence of interfering 
or irrelevant stimuli. Findings in the pres- 
ent study indieate that under moderate 
states of tension parachutists generally 
showed adaptive focusing responses as 
indicated by sensitization to cues associ- 
ated with parachuting and defensiveness to 
cues associated with fear of parachuting. 
Under yet higher states of tension, as when 
getting strapped into the harness, during 
take-off, and while gaining altitude, jump- 
ers often asked strangely irrelevant ques- 
tions. An experienced jumper has learned 
to interpret these as requests for reassur- 
ance and to answer them most effectively 
with a reassuring pat on the back. In ac- 
cordance with Broverman and Lazarus’ 
(1958) findings, it appears that under this 
high state of tension an S is no longer able 
to resist the influence of irrelevant stimuli, 
thereby showing indexes of lack of control. 
It may thus be concluded that stress in- 
fluences performance via several different 
mechanisms. Being sensitized to a task 
may facilitate performance in that task to 
the detriment of performance in other 
tasks. If the focus is to be restricted to a 
particular aspect of a task, other aspects of 
the task will suffer, and performance will 
decline. Thus, the increase in focus activity 
at high levels of stress can reach a point of 
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deficit. An opposite phenomenon, that of 
inadequate focus and an attendant ina- 
bility to respond differentially to relevant 
and irrelevant cues is also apt to occur at 
the highest levels of stress. 


SUMMARY 


The present study investigated the rela- 
tionship between stress experienced in a 
real-life approach-avoidance conflict situa- 
tion, and physiological activation and per- 
formance. A three-dimensional model per- 
mitted evaluation of conflict in relation to 
both temporal and cue dimensions. 

Twenty-seven sport parachutists were 
tested three different times in relation to a 
jump. The test consisted of stimuli sealed 
along a dimension of increasing relevance 
to parachuting. GSR and absolute level of 
conductance measured physiological acti- 
vation, while performance was sampled 
over a wide range of responses, varying 
from simple sensory functions, at one ex- 
treme, to complex cognitive processes at 
the other. 

A direct relationship between physio- 
logieal activation and performance deficit 
was noted. As had been hypothesized, para- 
chutists produced increasingly steep gradi- 
ents of GSR to parachute-relevant and 
anxiety words with increasing proximity to 
a jump. Parachutists also produced gradi- 


ents for auditory threshold of pure tones 
following words on the dimension and for 
reaction time to these words. Parachutists 
further became generally more reactive on 
the day of a jump as compared to days 
more remote from a jump and showed a 
corresponding deficit in general perform- 
ance. 

Absolute level of conductance was meas- 
ured prior to, and during, testing. Prior to 
testing it was lowest on the day of a jump 
and highest on a day remote from a jump, 
but during testing itself the relative posi- 
tion reversed itself. This finding was ex- 
plained as reflecting a general state of in- 
hibition under states of tension which 
nevertheless is not capable of warding off 
the effect of intense stimulation. 

Self-ratings of approach and avoidance 
indicated that novice parachutists are 
afraid of jumping, and that fear becomes 
greater as the time of the jump approaches. 
On the Thematic Apperception Test, para- 
chutists nevertheless strongly denied their 
fear of jumping. This was viewed as an 
adaptive way of handling a fear-provoking 
situation which parachutists feel obliged to 
face. In addition, parachutists showed 
sensitization to parachute-relevant cues, as 
reflected in measures of perception, memory 
and association, and defense against anx- 
iety-provoking cues. 
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617 adults and children served as Ss in 9 studies of the relation between 
expressed preference and differing amounts of variability of stimulation. 
Random shapes and different sequential approximations to English were 
used as variations in stimulus variability. The results supported the follow- 
ing generalizations. Human beings are sensitive to amount of variability in 
stimulation. There is an intermediate amount of variability which was 
consistently most preferred by unsophisticated Ss. Preference for the stimuli 
used was jointly determined by number of independent characteristics 
of the stimuli and their meaningfulness. Preference for variability changed 
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with Ss’ experience with variable stimulation, whether the experience was 
induced experimentally or was the result of specific professional training. 
The tendency to increase preference for stimulation of high variability is 
related to Ss' ability to code or process variability. 


Momms problem in the study of 
thinking has been the analysis of the 
circumstances under which people formu- 
late and change the rules governing their 
interpretation of environmental variation. 
This monograph presents a series of studies 
designed to examine one aspect of this 
provoking problem. How do human beings 
Teact to variability of stimulation? What 
*valuation will people make of a range of 
stimulus events that vary widely? Specif- 
leally, we studied the preference of human 
Subjects (Ss) for random shapes of varying 
numbers of turns and their preference for 
Sequences of letters and words that varied 
Jn sequential predictability. 

Investigators of widely divergent views 
lave considered the problems of cogni- 
live organization that led to the research 
reported here, The phenomena of cogni- 
tive behavior which must be accounted 
or are easy enough to describe in a gen- 
eral way. The human response to environ- 
tape variation is neither a simple fune- 
won of states of the world nor a simple 
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function of states of the organism. In 
order to understand even the simplest 
cognitive process (or, in another language, 
the simplest stable hierarchy of responses 
to nonidentical but related stimuli), atten- 
tion must be directed both to the variability 
of the environment and to the structure 
of the person (Garner, 1962; Kessen, 1962). 
Close recent consideration of these psycho- 
logical truisms has led to the postulation of 
several explanatory mechanisms and the 
formulation of the problem in several dif- 
ferent ways. How is “cognitive structure” 
developed (Piaget, 1947)? How are “plans” 
made (Miller, Galanter, & Pribram, 1960) ? 
How is “competence” developed (White, 
1959)? How are “informational processing 
systems" produced (Simon, 1962)? 
Although the boundary lines are hazy, 
such explanatory systems and the research 
to which they have given rise can be classi- 
fied as motivational, associationistie, or 
structural. Harlow (1953) and Butler 
(1953) have devised several ingenious 
demonstrations of “intrinsic motivation” 
and “curiosity” in higher primates. Another 
motivational conception of the problem of 
cognitive change is Berlyne’s (1960). He 
postulates conflict as a primary mechanism, 
with novelty, complexity, and incongruity 


or surprisingness as factors which increase 
conflict. The reduction in conflict which 
follows on decreases in novelty, complexity, 
or incongruity is held to be reinforcing. 
Dember and Earl (1957) have proposed a 
scheme somewhat like that of Berlyne; it 
ineludes the additional postulate that dis- 
crepancy from an expected outcome is a 
generator of conflict. These several formu- 
lations depend chiefly on the expansion of 
the deprivation-satiation model of motiva- 
tion to provide sources of action which 
go beyond physiological deficit and its 
repair. In an analogous expansion of a 
drive theory of human behavior, White 
(1959) has added to the libido and its 
derivatives an energy source that aims for 
mastery or “effectance.” 

Pure associationistic theories of cogni- 
tive change are uncommon. Skinner (1953) 
remains committed to an interpretation of 
response to environmental variation which 
directs attention almost exclusively to re- 
inforeement contingencies. Mowrer (1960) 
has developed an explanation of cognitive 
change based on secondary reinforcement 
derived from  second- and third-order 
partial-reinforeement schedules. Unlike 
theories of the motivational and struc- 
tural sorts, associationistie models do not 
depend on an analysis of the relevance of 
a response tendency to a particular state 
of the environment. Such relevanee must 
be considered in theories of "expectation," 
“suprise,” and "schemata." Mandler (1962) 
has recently suggested possible lines of 
convergence between traditional associa- 
tionistie and structural positions concerning 
cognitive change. He proposes a transition 
from associations to cognitions based on 
response integration and the emergence of 
analogie structures. 

Piaget (1947) has presented what is 
probably the most general structural state- 
ment about cognition available. His central 
construets are assimilation—the fitting of 
an environmental event to an available 
category or classification scheme—and 
accommodation—the development of a new 
category when an environmental event does 
not match or fit any available scheme. The 
interaction of these mechanisms maintains 
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cognitive equilibrium and, granted suffit 
cient environmental variation, results im- 
cognitive development. In a related strug 
tural theory, Hebb (1949) has proposed 
a neural model of accommodation based on — 
the formation of phase sequences. Bartlett 
(1932) long ago advanced the notion of 
“schema” and “schema with exception” ag 
coding devices for the efficient storage ol 
sensory input. More recently, Taylor (1960). 
and Newell, Shaw, and Simon (1958) hg 
suggested that information-processing sys 
tems can handle problems of cognitive” 
change by reference to decision theory 
and value systems. In general, structural 
theories of cognition bypass the motiva- 
tional problem and assume the operation: 
of associationistic principles; the focus 
interest is on the ability of the hum 
system to code, process, and store environ- 
mental change. 

Against the variety of this background, 
we approached the specific problem 
human preference for environmental vi 
tion and the related more general prob 
of cognitive organization with several 
damental assumptions. These assumptio 
were: (a) There is an apparent limitation 
of the ability of human beings to proces 
environmental variation. (b) It is pe 
sible to escape the restriction of this li 
tion by means of coding rules derived 
past experience with environmental va 
ability. It is held that the interrelat 
of environmental variation (stimulus vari 
ability) and effective coding rules (cogm 
tive structure) can be described as cog 
tive uncertainty. (c) Human beings pre 
an amount of cognitive uncertainty Wh 
matches their processing ability. Cogni! 
uncertainty and, correspondingly, pre! 
ence can change either through chang 
in stimulus variability or through the 4 
velopment of cognitive structure. 

1. Limits on processing. The human SY 
tem of response to environmental var 
is assumed to have limits which dete 
amount and rate of information proc 
(Miller, 1956). That is, there is o 
limited number of alternatives which 
be handled simultaneously. Pollack 
Klemmer (1954) demonstrated the limit 
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tions of human processing ability by show- 
ing that listeners who make absolute judg- 
ments of pitch approach asymptotic levels 
of transmitted information at about 6 
equally likely alternatives. Garner and 
Hake (1951) have shown that this limit 
of processing is somewhat higher for the 
visual system. Their Ss approached asymp- 
totic limits of information processing at 
approximately 10 independent alternatives. 

2. The effect of coding. Although the 
human capacity to process sensory input 
is limited—a limitation analogous to no- 
tions of channel capacity in communication 
theory (Shannon & Weaver, 1949)—im- 
mediate memory is limited only by the 
number of independent events presented. 
Miller (1956) has made this distinction 
in terms of “bits” for the case of trans- 
mitted information and in terms of 
“chunks” for the case of events which 
can be stored in immediate memory. Human 
beings can code vast amounts of informa- 
tion if they are chunked or structured; 
in this way, the apparent restrictions of 
the ceiling on processing ability can be 
escaped. For example, the span of immedi- 
ate memory is in the neighborhood of seven 
independent items, but each of these items 
may contain enormous amounts of infor- 
mation, if variation in the environment 
has been subjected to a coding or chunking 
operation. 

Coding processes that reduce cognitive 
uncertainty include many familiar phe- 
homena, e.g., serial memorization and con- 
cept formation. The rest of the alphabet can 
be produced from memory given any single 
letter; it would be far more difficult to 
reproduce a random string of letters of 
the same length. Similarly, studies of con- 
cept attainment (e.g., Smoke, 1932) have 
shown that the use of rules that allow of 
efficient storage and retrieval of infor- 
mation markedly increase the speed and 
Stability of learning. 

. 9. Limit matching and preference. It 
18 assumed further that human beings pre- 
fer a level of cognitive uncertainty which 
18 near the limit of their ability to process. 
t is a matter of common observation that 
stimulation well below a person's capacities 


produces boredom and that very high levels 
of stimulus variation produce confusion. 
The present assumption extends an often 
heard generalization by psychologists (e. g., 
Davis, 1936; MeClelland, 1953) and by 
estheticians (e.g, Ehrenzweig, 1953; Ra- 
shevsky, 1938). 

These assumptions, taken together, pro- 
duce a number of expectations about 
human preference for random shapes. The 
studies to be reported in this monograph 
were organized around the following general 
predictions. . 

1. If a wide range of stimulus variabil- 
ity is presented to human Ss, the limita- 
tion on processing ability will be seen in a 
nonmonotonie relation between expressed 
preference and variability. Specifically, an 
intermediate range of variability will be 
most highly preferred, and preference will 
fall off when variability is above or below 
this optimal level. For random shapes, 
cognitive strueture ordinarily makes little 
contribution to the determination of cogni- 
tive uncertainty; in contrast, stimulus var- 
iability, defined as coordinality or number 
of independent turns, contributes a great 
deal to cognitive uncertainty. 

2. The peak of the preference-variability 
relation—that is, the point of maximal 
preference—may be shifted either by chang- 
ing the variability of the stimulus or by 
providing Ss with an opportunity to code 
stimulus variability and thereby to reduce 
cognitive uncertainty. 


Metrics or VARIABILITY AND PREFERENCE 


The diversity of theoretical positions 
concerning stimulus change creates the need 
for a neutral metric of stimulus variability. 
A promising metrical system has been 
borrowed from communication theory 
(Shannon & Weaver, 1949) and extended 
to the measurement of environmental vari- 
ation by Attneave (1959), Garner (1962), 
and Miller (1956), among others. This sys- 
tem of mathematics is based on the no- 
tion of information. 

It is necessary in the specification of 
a stimulus array in terms of information 
to specify or determine the grain—the 
size of the smallest elements—of the array. 
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Specifying the effective grain of a display 
whieh is not artificially constrained is a 
very troublesome problem. What is needed 
is a measure of the information in a visual 
field which is not dependent upon grain. 
It appears that the logon content (McKay, 
1956) or the coordinality of the stimulus 
(Attneave, 1959) may meet this need. 
Within broad limits, eoordinality is inde- 
pendent of grain. However, it is almost 
certainly proportional to information, once 
a partieular grain is specified. No attempt 
has been made in the present report ex- 
plicitly to calculate number of bits of 
information which the stimuli contain. It is 
only necessary at this stage of the research 
to assume a positive monotonie relation 
between coordinality and bits of informa- 
tion. As a working hypothesis, based 
largely upon results of Pollack and Klem- 
mer (1954), we have assumed a logarith- 
mie relation between number of independ- 
ent turns and information. Given this 
proportionality, the manipulation of bits 
of information in any stimulus display is 
possible, and one is not restricted to the 
selection of stimuli from varying numbers 
of alternatives as the sole means of manip- 
ulating amount of information. 

The paired comparison procedure com- 
mon to psychophysieal research was used 
to provide a metrie of preference. The Ss 
stated their preference for one of a pair 
of simultaneously presented stimuli. The 
resulting choices were analyzed according 
to a procedure devised by Gulliksen (1960). 
Gulliksen's technique, based on a least 
squares solution of a complete matrix 
(Mosteller, 1951; Torgerson, 1958), gener- 
ates scale scores of preference for each 
stimulus in comparison with all other stim- 
uli in the design. These scale scores multi- 
plied by 10 formed the metric of preference 
used in the studies reported here. 


GENERAL METHOD 
Stimulus Materials 


Variations in Language. Sequences of letters 
and words of varying approximations to English 
prose and varying levels of redundancy were se- 
lected from Miller and Selfridge (1950). Two sepa- 
rate sets of letter and word sequences were printed 
on white paper in black India ink and photo- 


graphed to produce white figures on black back. 
grounds. The photographs were mounted in slides. 
The sequences of letters and words are shown in 
Table 1. 

Variations in Form (Asymmetrical). Sets of 
random shapes were constructed by the following 
method. A plywood board 100 X 100 cm. was 
drilled with 10,000 holes at the intersections of 
lines drawn 1 cm. apart. In this matrix, sets of 
random points were marked by placing nails in 
selected holes. Coordinates of the points selected 
were random numbers between 1 and 100 (Figure 
la). The points were then connected randomly 
to form a polygon. The connecting process in- 
volved two steps. First, peripheral points were 
connected to form a convex polygon by stretch- 
ing an elastic band around the outside of the 
nail cluster (Figure 1b). Second, the remaining 
internal points were assigned letters randomly; 
each internal point was taken in alphabetical order 
into a randomly chosen segment of the surround- 
ing polygon by hooking the appropriate segment 
of the elastic band over the internal nail (Figure 
lc). Since lines connecting points were not per 
mitted to cross, the number of alternative seg- 
ments into which a given segment might be taken 
could either increase or decrease as the process 
continued; hence the assignment of a random 
sequence to the connection of the internal points. 
If a point fell on a straight line between two other 
points, a different coordinate of two random num- 
bers was determined. This procedure generated 
random shapes which contained a specified num- 
ber of independent discriminable turns. The shapes 
used in the present studies varied from 3 to 40 
turns. Each shape was traced on white drafting 
paper, cut out, and photographed. The resulting 
negative, when projected, produced a black fig- 
ure on a white background. This method is a spe- 
cific interpretation of a general procedure for con- 
structing random figures developed by Attneave 
and Arnoult (1956). The asymmetrical figures used 
in the studies reported here are shown in Figure 2. 

Variations in Form (Symmetrical). A set of 
symmetrical figures was constructed in the fol- 
lowing way. An asymmetrical polygon (con- 
structed according to the rules outlined in the 
preceding paragraphs) was reflected about a verti- 
cal axis passed through the center of the 100 * 
100 em. matrix. This reflection of the shape re- 
sulted in a figure consisting of two parts, the left 
half of the original asymmetrical figure and its 
mirror image. Reflecting a figure in this way did 
not change the total number of turns in the 
shape, but did produce a substantial decrease in 
the number of independent turns (a loss of ap- 
proximately 50%). The symmetrical figures 
are shown in Figure 3. 


The Ss 


Three hundred sixteen students in introductory 
psychology classes and 23 art students at 
University, 84 students from introductory psychol- 
ogy classes at Connecticut College, 55 students 


EOE HÀ—9À—ESIRRRWRR 


Uvciirarvry, Srevcrors, axo Pazresewce 5 


TABLE 1 
Sequence or Lerrers AND Worps 


Set I 


DDDDDD DDDDDD 
DDDDDD DDDDDD 


lability of letters and words 


dundant letters 


DDDDDD DDDDDD YYYYYY YYYYYY 
Redundant words Current Current Include Include 
1 Current Current Include Include 
ude 
: A short time He made life 
E: at Alexandria long friends 
, j is fine 
Fourth- order phrases Students always On my rug 
pn: the next room is deep with 
3 are snow 
"Third-order phrases Happen to see Trip to the 
g Europe again end is coming 
P is that here 
7 Second-order phrases Him and Is that game 
| substance was since he lives 
i a piano is in school 
First-order phrases Want square much 
ber chimney the was said 
D wants 
» e Obeisance cordial Forget lethargy 
Random words dip long bed fluted watch 
E er attend 
— ae. 
4 2 
TN Birs grocid In no ist lat 
"Third-order words ponde nome why cratict 
i 
- Second-order words Incore st On ei are 
IN be S deamy antsoutinys 
= thall 
‘First-order words Tocro li LI bnesebya 
E rgwr nmielwis tht eei 
eu the 
Ffjecyk cqsgx Sjoml rxklr 
ydahn bixz iffjuj zip 
xmrfj wefckeyj 


m introductory psychology classes and 19 
duate students at the University of Illinois, 
1 120 high school students at Amity (Connecti- 

gional School served as Ss. The particu- 
omposition of Ss’ groups is described below 
ch study. No S was used in more than one 


Procedure 

Stimulus Display and Instructions. The stimuli 
were projected in pairs to a front wall of the room 
in which Ss were seated. The experimenter in- 
structed Ss in the following words: 

I will show you a series of figures (sequences 

of letters) two at a time. I want you to indi- 
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100 


1 


1a. Illustration of the selection of random 
coordinates. 


100 


1 


1b. The connection of the peripheral points. 


100 


WwW 


1 4 


1c. Demonstration of the connection of an 
internal point. 

Fic. 1. Three stages in the construction of a 
random shape. 


cate which of the two figures (sequences of 
letters) you like better. You circle the L if you 
like the left figure (sequence of letters) and the 
R if you like the right one. There will be a 
blank slide every 10 pairs to help you keep 
track of the numbers. O.K.? Let’s begin. 
No further instructions were given concerning 
criteria of judgment. If questioned, E repeated the 
original instructions together with an illustration 
of circling the L or the R. The Ss responded 
E: M ographed sheets showing numbers from 1 
0 . Opposite each number wer i 
letters L and R. e 
Analysis. A complete paired comparison design. 
using sets of 8 and 12 objects, was employed in 
all the studies (Guilford, 1954; Gulliksen, 1960; 
Thurstone, 1927; Torgerson, 1958). The resulting 
sets of 28 and 66 item pairs were presented to 
groups of Ss according to ordering procedures 
developed by Ross (1934). These procedures allow 
optimal control of time, space, fatigue, and trans- 
fer errors by randomizing side of appearance by 
maximizing the distance between the same items, 
and by arranging the ordering of items to counter- 


balance fatigue and learning effects. In dis- 
playing the shapes for judgments, each pair was 
exposed for either 5 or 10 seconds, with a negligible 
interval between stimulus pairs. No difference in 
preference score was obtained between studies 
using different interval conditions so results will 
be described without regard to interval. 

The Ss’ responses were transferred from the re- 
sponse sheets to IBM cards, and a complete 
paired comparison scaling analysis was performed 
according to a program developed by Gulliksen 
(1960). The particular case of the paired compari- 
son design, according to the classification scheme 
of Torgerson (1958), is the mixed Class III with 
the additional assumption of treating Ss and sets 
of stimuli as interchangeable. The assumption can 
be tested; the Gulliksen program produces the 
number of “votes for” each object for each S, and 
these can be compared by analysis of variance pro- 
cedures’ The program also calculated circular 
triads (Kendall, 1948) for each S and gave the 
corresponding proportion, unit normal transform, 
are-sine transform, and logistic transform for each 
object. The final scores generated by Gulliksen’s 
program are the scale values for each object. The 
absolute values of the scale scores under the 
various transformations were little changed; there- 
fore, all scale scores reported here are derived only 
from the unit normal transformation. 


Statistical Note 


Most results from the several studies reported 
in this monograph are presented in graphical form. 
These graphs represent the plotting of the scale 
scores derived from a paired comparison procedure 
against amount of variability (e.g, independent 
turns in the shapes). The resulting functions re- 
late characteristics of the stimuli and Ss’ pref- 
erence as reflected in the scale values derived from 
the Gulliksen program. In general, no statistic 
of difference is presented for these data; that I5, 
no test of the null hypothesis is proposed (Grant, 


„There are significant and consistent individual 
differences among Ss in their preferences for 
variability. It is possible to obtain a score for 
each S which indicates his level of preference and 
to relate this score to other areas of the person's 
behavior. A preliminary estimate of the corre- 
lations between this measure of preference for 
variability and socioeconomic status, intelligence: 
verbal and mathematical aptitude, and sex of 
indicates that no simple relationships exist, al- 
though the low obtained correlations may be due 
to the restriction of range of these variables in 
the sample of the population used. The suggeste 
index of preference may be of interest to psychol- 
ogists exploring individual differences, particularly 
with respect to prediction of creativity. In this 
connection, it is interesting to note that art stu- 


dents and young children show similar preferente 
scores, 
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10 Turns 40 Turns 


2a. The three sets of 12 asymmetrical random shapes used in the studies. (The shapes vary 
in number of independent turns from 3 to 40 in approximately logarithmic steps.) 


(Fig. 2 continued on the next page.) 
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2b. The sets of 5-turn, 10-turn, and 20-turn figures used in Study IX. 


Fro. 2. Figures used in studies of stimulus variability. (These figures are available as 2 X 2 glass 


slides, and may be ordered from Harold Reynolds, Medical Illustrations, 333 Cedar Street, Vale Uni- 
versity, New Haven, Connecticut.) 


1962; Rozeboom, 1960). The primary goal of the 
125 05 XE VE 1 n e passione AND WORDS " 
hat the functions obtained depart significantly ; e mem ; $ 196 
from the hypothesis of a horizontal line (they all Jones, Wilkinson, and Braden E ran- 
do), but to determine the shape and eventually have shown that Ss prefer to look a ge 
the parameters of the functions. domized in contrast to alternating s 


Srupy I: SEQUENCES or LETTERS 
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5 Turns 6 Turns 
9 Turns 10 Turns 
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ll Turns I3 Turns 
20 Turns 24 Turns 


Fic. 3. The set of 12 symmetrical random shapes used in Study VII. (These shapes vary in number 
of independent turns from 5 to 24.) 


quences of lights under conditions of stimu- 
lus impoverishment. However, Munsinger 
(1964) has shown that Ss prefer to view 
meaningful as opposed to meaningless syl- 
lables. The finding of Jones and his associ- 
ates suggests that Ss prefer more cognitive 
uncertainty as opposed to less, while Mun- 
Singer’s finding suggests that Ss prefer less 
Cognitive uncertainty. These results taken 
together suggest a nonmonotonie relation 
between preference and variations in vari- 
ability. When S encounters small amounts 
of cognitive uncertainty he will prefer 
Sequences of higher cognitive uncertainty 
to very redundant sequences. However, 
there is an upper bound to this relation and 
above this limit Ss will show preference for 
ess cognitive uncertainty. The present 
Study was designed to examine this formu- 
lation, Cognitive uncertainty was varied 
‘cross a wide range by selection of se- 
quences of letters and words that ran from 
redundant letters (low uncertainty) through 
nglish prose to randomly arranged se- 
SAM of letters (high uncertainty). The 
Us materials are shown in Table 1. 


Method 


The Ss. Twenty-eight male Ss drawn from intro- 
ductory psychology classes at Yale University par- 
ticipated in Study I. 

Procedure. Twelve levels of variation in ap- 
proximations to English were used (Miller & 
Selfridge, 1950). Procedures for selection and re- 
production of the stimuli were described under 
the General Method section. The resulting sets of 
slides were presented to Ss according to the gen- 
eral paired comparison procedure. 


Results 


The results of Study I are shown in Fig- 
ure 4. The Ss’ preference is plotted against 
language sequences ordered from highly 
redundant to random sequences of letters. 
This arrangement of letters and words as- 
sumes an ordinal scale of increasing cogni- 
tive uncertainty from left to right. There is 
a decided nonmonotonie form in the results. 
The Ss did not like very redundant se- 
quences of letters and words (e.g. 
DDDDDDD DDDDDDD) ; they prefer to 
look at prose and close sequential approxi- 
mations to English, but beyond these 
points of high preference they again do not 
like very unlikely sequences of random 
words and letters. The shape of the function 


10 


This demonstration of a nonmonotonic 
relation between Ss' preference and amount 


fulness of the approximations to English. 
If the data shown in Figure 4 are rear- 
ranged to fit this assumption, a monotonic 
relation between preference and meaning- 
fulness can be plotted. This procedure de- 
mands that very redundant and very ran- 
dom sequences be treated as equally 
meaningful, 2 confusing but defensible as- 
sumption. The procedure of replotting the 
data according to meaningfulness also ig- 
nores the finding of Jones, Wilkinson, and 
Braden (1961) that Ss prefer more random 
sequences of lights under conditions of 
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stimulus impoverishment. The propositions 
outlined in this monograph, which prediet 
a nonmonotonie relation between prefer- 
ence and amount of cognitive uncertainty, 
are consistent with both sets of findings and 
provide a means of subsuming them under 
a single empirical generalization. 

To answer the alternative interpretation 
of Study I in terms of variations in mean- 
ingfulness, it is necessary to vary cognitive 
uncertainty in such a way that it is not 
confounded with meaningfulness. A class 
of stimuli which meets these requirements 
ean be found in the literature of percep- 
tion. Attneave and Arnoult (1956) devel- 
oped a method for generating stimuli (ran- 
dom shapes) which can vary in amount of 
cognitive uncertainty without necessarily 
covarying in amount of meaningfulness. 
The source of variation in cognitive un- 
certainty in these figures will be almost 
altogether contributed by what we have 
called stimulus variability. Sets of these 
shapes were constructed to test again the 
postulated nonmonotonie relation between 
preference and amount of cognitive un- 

nt 

Srupy II: ASYMMETRICAL 
RANDOM SHAPES 

Three sets of asymmetrical random 
chapes varying in 12 approximately equal 
logarithmie steps from 3 to 40 turns were 
constructed, photographed, and presented 
to Ss according to the general paired com- 
parison procedure outlined earlier. It Was 
expected that Ss’ preference would vary 8$ 
a nonmonotonie function of variability 
with figures of intermediate variability 
preferred over figures of very high or very 
low variability. Variability was taken t 
be defined as the number of independent 
turns of the shapes (Attneave, 1959). Ac- 
cording to this paradigm, figures of a few 
turns are analogous to the redundant let- 
ters and words of Study I. The wide variety 
in number of turns was selected to include 
the range of variation to which Ss would be 
sensitive. 


Method 


The Ss. One hundred thirty-six Ss, 44 female 
Ss from Connecticut College and 92 male Ss from 
Yale University participated in this study. 


. Each S recorded his judgment 
hee on the mimeographed 
i bed earlier. The S circled L if 
_ the left stimulus of a pair and R if 
‘the right item. 


+ 7 


The scale scores generated by the least 
quares scaling solution of Gulliksen 
(1960) relating preference of Ss to amount 
of variability of random shapes are shown 
| Figure 5. The two curves present data 
eparately for males and females, As can 
be seen there is no appreciable difference 
etween data for the sexes. 
% he postulated nonmonotonie function 
etween variability and preference is ap- 
nt in the middle range. From 5-turn 
f Ss show increasing preference for 
ter variability until they reach a maxi- 
ü at 10-turn figures. Thereafter, Ss 
how a decreasing preference for figures of 
Sreater variability.* The three different sets 
‘i random shapes generated much the same 
relation between variability and preference. 
| The correlations (eta) between sets, pool- 
g preference judgments over Ss, were .86, 
and .91. Preference for figures of high 
bility (i.e., 25, 31, and 40 independent 
s) demonstrated a departure from the 
ected slope. In this connection it should 
noted that Ss expressed some amuse- 
lent at the many-turn figures, saying that 
s of them “looked like things." It may 
it the departure from prediction of the 


The unexpectedly high preference for figures 

e extremes of the array posed another prob- 
m. Exceptionally high preference for 3-turn fig- 
may produce an artifactual reduction in pref- 
e for slightly more variable figures (ie. 
d 6-turn figures). Similarly, higher preference 
31— and 40-turn figures may artifactually 

3 preference for slightly less variable figures. 
parate study was conducted to test this in- 
ation. New figures were constructed in the 
1 from 5 to 20 turns, and preferences for these 
ed. Happily, the results from a group of 
Ss took the form shown in Figure 6. 


SCALE VALUES 


34568 Y 9 12025 Y 40 
INDEPENDENT TURNS 


Fic. 5. Scale scores of preference for asymmetri- 
cal random shapes varving in number of inde- 
pendent turns from 3 to 40 (Study II). (Scores for 
men and women are shown.) 


many-turn figures represent the effect of 
meaningfulness (Vanderplas & Garvin, 
1959). As a test of this hypothesis, an 
independent sample of Ss made judgments 
of meaningfulness in order to determine if 
the 25-, 31-, and 40-turn figures are more 
meaningful than figures in the middle 
range of variability (Study III). 

The unexpectedly high preference for 
three-turn figures is also troublesome. The 
effect of meaningfulness may partially ac- 
count for this discrepancy from prediction 
and the results of Study IV are relevant to 
this possibility. 

Srupy III: MEANINGFULNESS OF 
Ranpom SHAPES 


Method 

The Ss. Forty-eight male Ss from introductory 
psychology classes at Yale University served in 
this study. None of the Ss had been used in previ- 
ous studies. 

Procedure. Judgments of meaningfulness of the 
shapes of from 5 to 40 turns used in Study II were 
obtained. The paired comparison procedure de- 
scribed under general method was used with the 
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in part to the effects of meaningfulness. It 
appears that in the upper range of stimulus 
variability, meaningfulness of the shapes 
reduced the amount of cognitive uncer- 


tion among the figures in judged meaning- 
fulness. The correction was made by sub- 
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tracting from the seale scores of preferenge 
one half the seale score of meaning!ulness, 
The results of applying this simple sub- 
tractive correction to the data of Figure 5 


are shown in Figure 8. The corrected prel- 
erence scores show an excellent fit to the 
prediction of a nonmonotonie relation be- 
tween stimulus variability and preference 
from five-turn on. As will be seen 
in Study VII, ratings by Ss of meaningful- 
ness of asymmetrical random shapes gen- 


erates essentially the same function as was 

by paired comparison judgments. 
remains a residual deviation from 
the expected curve for the three-turn and 
the four-turn figures. This interesting de- 
viation was the subject of Study IV. 

The results of Studies II and III confirm 
ion that Ss’ preference is a 
nonmonotonie function of variability. 
Amount of cognitive uncertainty in ran- 
dom shapes can be systematically changed 
in at least two ways. Stimulus v:-riability 
(eg, number of independent turns) can be 
varied and cognitive structure (e.g., mean- 
ingfulness) , with its concurrent reduction in 
cognitive uncertainty, can be varied. In 
Study I (approximations to English) the 
major effect was probably a function of 
variation in cognitive structure ( meaning). 


F 


Fig. 7. Scale scores of meaningfulness of ur- 


metrical random shapes of varying number of 1. 


dependent turns (Study III). 


| 


| 


dy II, number of independent char- 
w of the stimulus was varied and 
ngfulness was relevant only because 
“projective” character of very com- 
figures 


tentative conclusions can be 
m from the first three studies in this 
s: (a) Ss are sensitive to variation of 
ulation; (b) there is an intermediate 
nt of cognitive uncertainty which is 
ently most preferred; and (c) prefer- 
for stimuli of varying cognitive un- 
ftainty is jointly determined by number 
independent characteristics of stimuli 
miability) and meaningfulnem (strue- 


Srupy IV: “Goop Fors” axp 
PREFERENCE 

fhe residual deviation of preference for 
iree- and four-turn figures from the 

ed nonmonotonie function was con- 

red in this study. 

ire preferences for three- and four-turn 
res deviant because of their familiarity 

ngles and quadrilaterals in ordinary 

? Are the judgments deviant 

use such figures have “good form" in 
Gestalt view (Wertheimer, 1958)? 


ef purpose was to separate the còn- 

ion to preference judgments of vari- 

bility (number of independent turns) and 

“regularity” or “good form” of equi- 
ral polygons. In addition, the role of 

ted exposure in judgments of these 

es was assessed by presenting the 
d stimuli a number of times. 


Ss. Twenty-nine Ss from introductory psy- 
classes at Yale University participated in 


with a negligible interval between pairs. 
rs of figures were presented first to Ss with 
pes on a flat base. They were then presented 
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to the three- and four-turn figures. It may 
be that three-sided figures are all "tri- 


fect ascribable to the repeated presentation 
of the random and regular shapes. 


à good form 


SCALE SCORE 


5 


3 4 
TURNS 
Fia. 9. Scale scores of preference for “regular” 
and random shapes of the same number of total 
turns (Study IV). 


Srupy V: VersaL Forms, SHAPE 
VARIABILITY, AND RATE OF 
RESPONSE 


The purpose of this study was to explore 
the relation between variation in the vari- 
ability of stimuli and a nonverbal measure 
of preference. To assess the generality of 
findings based on expressed preference in 
the paired comparison situation, two groups 
of Ss were asked to respond to materials 
of different levels of variability in an oper- 
ant response setting. Group I was presented 
shapes of four levels of variability. Group 
II was presented four levels of variability 
of sequences of letters and words. It was 
assumed that, if expressed preference repre- 
sents a general cognitive process, then non- 
verbal behavior should show much the 
same relation to variability as did stated 
preference. 


Method 


k The Ss. Thirty-six Ss were selected and as- 
signed to groups from a pool of Ss in introductory 
psychology classes at the University of Illinois. 
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There were 22 Ss in the group which responded to 
the random shapes and 14 Ss in the group which 
responded to the sequences of letters and words. 

Stimulus Materials and Apparatus. Eight dif- 
ferent 5-turn, eight different 10-turn, eight dif- 
ferent 20-turn, and eight different 40-turn random 
shapes were used. Eight different, forms of redun- 
dant letters, of prose, of random words, and of ran- 
dom letters were used in the language sequence 
study. 

The apparatus consisted of a small black box 
with two windows of half-silvered mirror on the 
face. Stimuli were mounted on a revolving drum 
positioned immediately behind the mirrors. À 
response key was mounted on the base immedi- 
ately in front of the two windows. Each time the 
response key was depressed, it illuminated one of 
the two windows and periodically activated the 
drum in a randomly determined variable-ratio 
schedule. The schedule of presentation of stimulus 
figures varied around a mean of 423:1, with a 
range from 1:1 to 8:1. That is, a stimulus appeared 
on the average after approximately four responses 
of the S. 

Procedure. Within each group, all Ss saw the 
eight stimuli at each of the four levels of stimulus 
variability. Percentage deviations from base-pe- 
riod performance provided scores for within-sub- 
jects analysis of variance. The sequence of presen- 
tations of levels of stimuli was randomized for 
each S with the restriction that each of the four 
levels of stimulation appear approximately equally 
often in each of the four possible positions. 
Within each level, the eight stimuli were presented 
in random order. 1 

A l-minute base period without stimulation 
preceded each of the four 5-minute periods of 
stimulus presentation. There was a 1-minute 
break after two stimulus presentation periods 
when stimulus tapes were changed. The Ss were 
given the following instructions: 

This is a study in perception. Here is an 8p- 

paratus with a key on the front and two Win- 

dows. If you press the key a light will generally 
go on in one of the windows and you will be 
able to sce black and white shapes [words] in 
the window. I want you to press the key and 

look at the figures [words] in the window. 0 . 

Any questions? Begin. There will be times 

when the light will not go on. Just keep 

pressing. 


Results 


The results from the two groups ale 
presented in Figures 10 and 11. The S 
increased their rates of responding mot 
when presented with either 10-turn figures 
or prose; they do not increase their baseline 


rates as much when the responses produce 


either stimulation of low variability (5-tu” 
figures or redundant letters) or stimulatio? 


i, Ee —— — 
Ea 
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PERCENTAGE GAIN IN RESPONSE RATE 


NUMBER OF INDEPENDENT TURNS 


Fic, 10. Percentage increase in operant re- 
ponding to four levels of random shapes (Study 
2 


of high variability (random words and 
letters; 20- and 40-turn shapes). The dif- 
ferences in response change among different 
levels of stimulus variability was signifi- 
cant for both random shapes (F = 3.50, 
df = 3/36, p < .025) and for language 
forms (F = 7.0, df = 3/39, p < .01). This 
study nicely replicates earlier findings us- 
mg paired comparison designs and verbal 
Teports. One advantage of using nonverbal 
procedures would seem to be the possible 


extension of these studies to the very young 
Infant. 


Srupy VI: Tue PREFERENCE 
or ART STUDENTS 


The studies thus far have treated of 
Variations in cognitive uncertainty by 
changing characteristics of the stimulus. It 
it also possible to change cognitive un- 
certainty by appropriate selection or train- 
mg of Ss. In the present study Ss were 
Selected who had experience with the in- 
Yention, production, and evaluation of 
shapes. It was expected that, because of 

1S experience with shapes and an as- 


sumed concurrent formation of coding rules, 
sophisticated Ss would show a peak of 
preference toward the high-variability side 
of the preference-variability function. 


Method 


The Ss and Procedure. Twenty-three advanced 
painting and graphic design students from Yale 
Art School participated in this study. They stated 
their preferences for the 3- to 40-turn asymmetrical 
random shapes according to the paired comparison 
procedure used in the earlier studies. The presen- 
tation time was 10 seconds. 


Results 


The scale scores derived from the paired 
comparison preference judgments of the art 
students are presented in Figure 12. ‘There 
is a generally monotonic positive relation 
between number of independent turns of 
the shapes and judged preferences. Of par- 
ticular interest is the very low preference 
of art students for the three- and four-turn 
figures and the relatively high preference 
for figures of many independent turns. The 
art students called the three- and four-turn 
figures “dull,” “plain,” and “uninteresting.” 


PERCENTAGE GAIN IN RESPONSE RATE 


FF 


REDUNDANT PROSE RANDOM RANDOM 
LETTERS WORDS LETTERS 


LANGUAGE SEQUENCES 


Fic. 11. Percentage increase in operant respond- 
ing to four levels of variability in language (Study 
V). 
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SCALE VALUES 


ART 
; STUDENTS 


3 4 5 6 8 10 13 16 20 25 31 40 
INDEPENDENT TURNS 


Fic. 12. Scale scores of preference of art students 
for asymmetrical random shapes varying in num- 
ber of independent turns from 3 to 40 (Study VI). 


The almost linear relation between pref- 
erence and number of turns suggests that 
the art students’ past experience with pat- 
terns and shapes has changed their prefer- 
ence for variability from that of the un- 
sophisticated observer. This difference can 
be taken as evidence that experience in- 
creases one’s ability to group independent 
characteristics of stimuli and thereby re- 
duce cognitive uncertainty. 

The monotonic relation between prefer- 
ence and number of turns shown by the art 
students can be given alternative explana- 
tions in terms of personality factors or 
other variables in the selection of the art 
students. Variations in preferences for vari- 
ability related to specific experimental 


training of naive Ss were investigated in 
Study VIIL5 


"'The sophistication of Ss, whether a simple 
function of experience or not, was shown to be a 
significant source of variation in preference (F = 
12.0, df = 3/108, p < 01) in a comparison of 19 
undergraduates and 19 graduate students at the 
University of Illinois. The graduate students, like 
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Srupy VII: PREFERENCE FOR 
SYMMETRICAL SHAPES 


This study was designed to examine the 
effeets of symmetry on preference. The 
addition of symmetry to otherwise ran- 
domly generated shapes permits a decrease 
in variability of the figures while holding 
the total number of turns constant. Sym- 
metrieal shapes contain approximately half 
the number of independent turns contained 
in an asymmetrieal figure of an equal num- 
ber of total turns (Attneave, 1957). There- 
fore, the variability of symmetrical shapes 
is much reduced over that of equally 
“complex” asymmetrical shapes. 


Method 


The Ss. Forty female students from Connecticut 
College and eight male students from Yale Uni- 
versity participated in this study. The judgments 
of the two groups of Ss yielded generally equiva- 
lent functions and are reported here in combina- 
tion. 

Procedure. Symmetrical figures varying from 
8 to 46 total turns were generated by the pro- 
cedures described under General Method. These 
figures can be seen also as varying in number of 
independent turns from 5 to 24. 

One set of 12 objects (symmetrical shapes) was 
presented to Ss according to the general paired 
comparison procedure. Pairs of items were pre- 
sented at 5-second intervals with a negligible inter- 
val between presentations. Half the Ss saw the 
shapes in a position symmetrical about the hori- 
zontal plane of vision, and the other half saw the 
same shapes symmetrical about the vertical plane 
of vision. There was no difference between the 
eurves relating preference of Ss and number of 
turns under these two conditions; therefore, the 
data for the two kinds of orientation are presente 
in combination. 

Meaningfulness Ratings. A separate group of 
32 male Ss rated the symmetrical shapes for 
meaningfulness; they also rated the asymmetrica 
shapes used in Study IL. The Ss were given the 
following instructions similar to those used by 
Noble (1952) : 

Rate each of the figures as to the number of 

things or ideas it makes you think of. The 

ratings are made by simply writing a number 0P- 
posite the space provided for that shape- The 
five possible ratings are described by the words 
none, below average, average, above average 
and very many. Assign each shape a number 
from one to five, depending upon how many 
things it makes you think of. If the figu? 
makes you think of no things, assign it a rating 


the art students, showed higher preference for fig- 
ures of many turns. 
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of one. If it makes you think of 

assign it a rating of five. 
The Ss were told that they would see each shape 
for 15 seconds and that they were to make their 
ratings during this presentation time. The inter- 
val between presentations was negligible. Ques- 
tions were answered by repeating relevant parts of 
the instructions. The names of the rating cate- 
gories (e.g., very many) and their corresponding 
numerals were written on the blackboard. The 
Ss were told to make only one rating per figure. 
It was expected, by the way, that the symmetrical 
shapes would be rated as more meaningful than 
the asymmetrical shapes because of their resem- 
blance to bilateral animal and plant forms, 


many things, 


Results 


The function relating Ss’ preference for 
symmetrical shapes to number of independ- 
ent turns and to total number of turns is 
shown in Figure 13. The function is gen- 
erally monotonic and remarkably similar to 
the preference function of art students 
(Study VI). These results confirm the ex- 
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E 13. Scale scores of preference for sym- 
jn real random shapes plotted against number of 
9 and total number of turns (Study 
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Fic. 14. Ratings of meaningfulness of symmetrical 
and asymmetrical random shapes (Study VII). 


pectation that cognitive uncertainty is re- 
duced by a reduction in stimulus variability. 

The ratings of meaningfulness of the 
symmetrical and asymmetrical shapes are 
shown in Figure 14. The reliability corre- 
lation (r) between two replications of the 
meaningfulness ratings of the symmetrical 
shapes was .87; for two ratings of the 
asymmetrical figures, the correlation was 
.89. There was, as expected, no overlap in 
the mean ratings given the symmetrical 
and the asymmetrical shapes. The sym- 
metrical shapes were rated as much more 
meaningful. 


Srupy VIII: EXPERIENCE AND 
PREFERENCE 


In order to inerease Ss' experience with 
shapes, they were repeatedly shown the 
same series of 3- to 40-turn random figures 
used previously. It was expected that Ss' 
preferences for the many-turn shapes would 
increase as a consequence of making re- 
peated judgments. Specifically, with in- 
creasing experience, preference for the few- 
turn figures should decrease, preference for 
the middle range of figures should remain 
constant or increase, and preference for the 
many-turn figures should increase substan- 
tially. This prediction derives from the as- 
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VALUES 


SCALE 


34568 Y n0 1520253 40 
INDEPENDENT TURNS 
Fig. 15. Scale scores of preference for asym- 
metrical random shapes by Ss on Trials 1 and 6 
(Study VIII). 


sumption that Ss will reduce cognitive un- 
certainty by coding stimulus variation and 
thereby inerease the amount of variation 
in the environment which can be processed. 


Method 


The Ss. Thirty-one male Ss from introductory 
psychology classes at Yale University served in 
this study. 

Procedure. Twelve 3- to 40-turn asymmetrical 
random shapes were presented to Ss in six se- 
quences of the paired comparison design. Thus, 
each S judged a total of 396 pairs of shapes in the 
course of a 2-hour experimental session. Each pair 
of shapes was presented for 10 seconds with a 
negligible interval between presentations, 


Results 


The results of the judgments of 
the first and last trials 2 six ERI. 
of the paired comparison design are shown 
in Figure 15. As predicted, the curves show 
a shift toward reduced preference for the 
shapes of few turns, little change in the 
middle range, and a substantial inerease in 
preference for the many-turn figures. An 
S X Condition x Repeated Measures 
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analysis of variance was performed on 
these data. To insure unconstrained row 
variance, number of “votes for" the 3-, 5-, 
10-, 13-, 20-, and 40-turn figures were used 
as scores. The main treatment effect (num- 
ber of independent turns) was significant 
(F = 51, df = 5/135, p < .001) as was the 
interaction between Ss and treatments (F = 
2.2, df = 135/135, p < .01). The prediction 
that experience with the figures changes 
the shape of preference was confirmed by 
a significant interaction between number 
of independent turns (treatments) and 
trials (F = 8.8, df = 5/135, p < 001) 
These results demonstrate that Ss shift in 
preferences for variability as a result of 
experience with the figures and that differ- 
ent Ss prefer different amounts of cognitive 
uncertainty. However, even after six repeti- 
tions of the paired comparison design, the 
unsophisticated Ss do not show the mono- 
tonic pattern of preference which the art 
students showed in Study VI. This finding 
may be interpreted as indicating a bias in 
the selection of art students in general or as 
a consequence of the fact that art students 
have had much more experience with com- 
plex shapes. In any case it is clear that 
experience is one of the factors determining 
the relation between preference and inde- 
pendent characteristics of the stimulus. 


Srupy IX: EXPERIENCE WITH LEVELS 
OF VARIABILITY 


The present experiment assessed the ef- - 
fect of restricted experience with three 


levels of variability. Two groups of 5 
experienced levels of variability below their 
assumed capacity for processing, two groups 
experienced variability at or near this 
capacity, and two groups experienced vari- 


ability above this capacity. This manipula- ` 


tion was introduced under the expectation 
that changes in coding would develop only 
when a demand for change is presented 

8, le, when the variability of stimulation 
is above his assumed limit of processing 


° The failure to show a significant shift in pref- 
erence with experience of few-turn figures (Study 
IV) may be attributed to the fact that all of the 
figures in Study IV lay below Ss’ assumed limit 
processing ability. 


‘ability. Two groups were run at each level 
of experience in order to determine whether 
the expected change in behavior following 
experience with variability is a short-term 
tion) effect or a long-term (learn- 
effect. One group of each pair was 
tested immediately after experience with 
a level of stimulus variability; the other 
| group in each pair was tested 24 hours after 
A experience. 

Change in expressed preference for ran- 
dom shapes was used as a measure of the 
"effect of experience with variability. It was 
predicted that only experience with a level 
variability above the assumed limit of 
cessing ability would result in a signifi- 
increase of preference for figures of 


— The Ss. One hundred twenty students from 
ity Regional High School served as Ss in this 
riment. 
Stimulus Materials. Four sets of eight random 
es were constructed using the pi lure de- 
ed under General Method. One set of eight 
dom shapes contained figures of 5, 6, 8, 10, 
20, 31, and 40 independent turns. This set of 
es was called the Test Set. Each of the other 
e sets contained eight different shapes of the 
number of turns. Thus, the 5-turn set was 
e up of eight different figures of 5 inde- 
ndent turns, the 10-turn set of eight 10-turn 
es, and the 20-turn set of eight 20-turn fig- 
These shapes are shown in Figure 2. 
Procedure. Six groups of 20 Ss each were used. 
Ss in each group were first asked to state 
ir preferences for the Test Set of random 
pes presented according to the general paired 
parisons procedure with a 10-second presenta- 
interval. This allowed an estimation of a base- 
of preference for variability for all the 
cups. Immediately following the presentation 
Test Set for judgment, two randomly se- 
d groups of Ss were presented four suc- 
ve, complete, paired comparison preference 
p "mns (112 judgments) of 5-turn random shapes. 
To other randomly selected groups, imme- 
5 ely after completing judgments of Test 
el, were presented for successive paired com- 
Parison preference runs with the 10-turn ran- 
m shapes. The remaining two groups, imme- 
ly after completing judgments of Test 
were presented four successive paired com- 
on runs with the 20-turn shapes. Thus each 
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group judged a Test Set of varied random shapes 
(28 pairs of stimuli) and then made 112 judg- 
ments of pairs of S-turn, or 10-turn, or -tura 
random shapes. Following this repeated exposure 
to one of the three different levels of variability, 
one of the two groups from each level of ex- 
perience was asked to leave and to return again the 
next day. The three remaining groups of 20 Ss 
immediately made paired comparison judgments of 
the same Test Set seen previously. Twenty-four 
hours later the other three groups of 20 & each 
returned and made paired comparison judgments 
of the Test Set of random shapes. 

In summary, six groups of Ss were used. Three 
of the groups were tested for change in preference 
immediately after experience with either 5-, 10-, 
or 20-turn random shapes. Three other groups 
were given comparable experience with levels 
of variability but were tested 24 hours later 
to determine changes in their preferences. 

Analysis, A mixed-design analysis of variance 
was performed on the difference scores between 
judgments made during the first presentation of 
Test Set and the judgments made during the sec- 
ond presentation of Test Set. The response 
measure used to compute the difference score was 
the number of “votes for" each random shape in 
Test Set by each S. To insure unconstrained 
row variance only the votes for the 5-, 10-, 20-, 
and 40-turn shapes were used. 


Results 


The major prediction of the experiment 
—that experience with variability above 
the assumed limit of processing ability will 
result in an increase in preference for fig- 
ures of high variability—can be assessed 
by examining the difference scores based 
on the shift in preference from the first 
presentation of Test Set to the second 
presentation of Test Set. These data are 
shown in Figure 16. The Ss who make many 
judgments of 10-turn shapes show in- 
creased preference for 10-turn shapes and 
decreased preference for 20-turn shapes 
when tested 24 hours after experience with 
the shapes. The relevant statistic of assess- 
ment for this finding is an interaction 
among levels of experience, shapes in the 
Test Set, and time of testing (F = 3.95, 
df = 6/342, p < .01). When high school 
Ss are exposed to stimulus variability at or 
near their processing limit, they do not 
develop new coding procedures which per- 
mit them to handle (prefer) more vari- 
ability. On the contrary, the data of Figure 
16 indicate that, under such conditions of 
experience manipulation, there is an exag- 
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Fre. 16. Difference scores between test trial 1 and test trial 2 for the six groups of 20 Ss, tested 
immediately (I) or after 24 hours (D), plotted over the four levels of measurement of variability. 


(Study IX). 


geration of the normal“ preference for 
figures of 10 turns with a concurrent reduc- 
tion in preference for figures of higher 
variability 24 hours after exposure. The 
Ss exposed to stimulus variability well 
aboye their processing limit, on the other 
hand, appear to develop coding procedures 
which allow them to handle (prefer) figures 
of higher variability with a concurrent re- 
duction in preference for figures of lower 
variability 24 hours after exposure. It is 
interesting that these striking effects show 
up only after a 24-hour interval; clearly, 
the effects shown are not the result of 
adaptation or stimulus satiation. 

There were no other statistically signifi- 
cant changes in the preference of Ss for 
figures from the first to the second presen- 
tation of Test Set. 


Discussion 


Several generalizations may be drawn 
from the series of studies presented here. 
Human adults are sensitive to differences 
in variability of stimulation. There is an 
intermediate amount of cognitive uncer- 
tainty which is consistently most preferred. 


Cognitive uncertainty is jointly deter- 
mined by number of independent charac- 
teristics of the stimuli and their rated 
meaningfulness. Preference varies with Ss 
experience of variability, whether the ex- 
perience is induced experimentally or is 
the result of specific professional training. 
Moreover, for high school Ss, experience 
with variability above their assumed limit 
of processing ability results in an increase 
in preference for figures of high variability. 

These results can be fit easily to an ex- 
planation that has as its central construct 
cognitive uncertainty. Human beings are 
able to handle only a limited amount 0 
cognitive uncertainty. Cognitive uncer 
tainty, an interrelation of environmental 
variability and cognitive structure, can be 
modified by changes in either of its com 
ponents. Variability, assumed to be à char- 
acteristic of stimuli, can be varied by 
changes in the redundancy of stimulation, 
eg. symmetry or duplication of compo 
nents, Cognitive structure, assumed be 
a characteristic of the person, can be 
changed by providing the person with an 
opportunity to code or chunk stimulus và? 
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ability through experience. Further, a per- 
son will most prefer environmental input 
which is at or near the limit of his ability 
to handle cognitive uncertainty. 

This simple model provides a useful ap- 
proach to the class of problems usually 
considered under such titles as “curiosity,” 
“exploratory behavior,” and “reactions to 
novelty and complexity.” For example, 
some treatments of novelty have suggested 
that any class of unfamiliar stimuli will be 
preferred over a class of familiar stimuli. 
Under the present formulation, novelty is a 
special case of cognitive uncertainty—a 
compound of the variability of stimulus 
events and of a person’s ability to code 
variability. A stimulus will be treated as 
“novel” (and Ss will prefer it) as long as 
it contains an amount of cognitive uncer- 
tainty just above his capacity. A stimulus 
containing markedly less uncertainty will 
not be treated as novel unless S is in a 
state of stimulus impoverishment. A stimu- 
lus containing markedly more cognitive 
uncertainty than $S's capacity, however 
novel it may be when defined against his 
experience, will not be preferred to less 
novel but capacity-matching stimulation. 

Expectations about curiosity in the pres- 
ent formulation depend on the assumption 
of maximal preference for cognitive un- 
certainty near the person’s processing limits. 
The organism will, ceteris paribus, ignore 
stimulation below the limit, tend to ap- 
proach (“curiously”) stimulation at or just 
above this limit, and ignore or turn away 
from stimulation well above the limit of 
Processing ability. 

The theoretical formulation sketched here 

as obvious developmental implications, 
and it generates explicit predictions con- 
cerning the preference of children for vary- 
mg amounts of cognitive uncertainty. In 

ose cases where no ordinary opportunity 
has been provided for chunking or structur- 
ing during the course of growing up (e.g., 

e case of random shapes), it is predicted 
that there will be no developmental differ- 
ences in peak of preference of the prefer- 
ence-variability function. That is, the pos- 
ulated limited capacity for handling 
cognitive uncertainty will not produce a 


difference between children and adults, The 
experience that increases with age can in- 
fluence this limitation only by providing 
procedures for coding variability. Thus, 
unlike the case of random shapes, it is 
predicted that clear developmental differ- 
ences will appear in the study of preference 
for language sequences. In this instance, 
the child’s increasing experience with the 
forms of English can be seen as a way of 
increasing his ability to code language 
sequences; and the experience should result 
in preference for more and more varia- 
bility of language as the child grows. These 
predictions have been confirmed in a recent 
study (Munsinger, Kessen, &  Kessen, 
1964). 

Among the most intriguing implications 
of this model of limited capacity and prefer- 
ence is that the matching of cognitive 
uncertainty to capacity is an important 
mechanism for behavioral change. By as- 
sumption, this matching may take place 
by increasing variability from levels too 
low or by decreasing it from levels too 
high. This simple postulate then takes ac- 
count both of the perplexing tendency of 
most animals to “seek stimulation" and of 
the “self-reinforcing” properties of explora- 
tion. A word more on this last characteristic 
is in order. It is expected that the organism 
will approach stimulation just above his 
capacity. If he codes some of the resident 
variability by whatever technique, his ap- 
parent capacity is thereby raised and he 
can handle still another inerease in varia- 
bility. In this way, oftentimes without in- 
tervention from other organisms, the “ex- 
ploring" animal or person will increase his 
knowledge of the environment and his 
cognitive competence. Studies aimed at the 
clarification of these issues are now in 
progress. 


SuMMARY 


Nine studies of human preference for 
environmental variation were carried out 
under the following assumptions. (a) There 
is an apparent limitation of the ability of 
human beings to process environmental 
variation. (b) It is possible to escape the 
restriction of this limitation by means of 
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coding rules derived from past experience 
with environmental variability. It is held 
that the interrelation of environmental var- 
iation (stimulus variability) and effective 
coding rules (cognitive structure) can be 
described as cognitive uncertainty. (c) Hu- 
man beings prefer an amount of cognitive 
uncertainty which matches their processing 
ability. Cognitive uncertainty and, cor- 
respondingly, preference can change either 
through changes in stimulus variability or 
through the development of cognitive struc- 
ture. 

In Study I (N = 28) Ss made paired 
comparison judgments of preference for 
language sequences varying from highly 
redundant to random. It was found that 
they most preferred stimuli of intermediate 
variability. To reduce the contribution of 
experience to judgments of preference for 
stimulus variability, random shapes were 
constructed according to the techniques of 
Attneave and Arnoult and were used in 
Study II (N = 136). The Ss made paired 
comparison judgments of preference for 
random shapes of from 3 to 40 independent 
turns. As expected, preference was greatest 
for figures of an intermediate number of 
turns. There was an unexpectedly high 
preference for figures of very few (3 and 4) 
and very many (25, 31, and 40) turns. 
Study III (N = 48), in which Ss made 
paired comparison judgments of meaning- 
fulness of random shapes, showed that the 
high preference shown for figures of many 
turns is accounted for by their relatively 
higher meaningfulness. Studies IV and VII 
(N = 29) showed that no simple hypothesis 
of meaningfulness can account for prefer- 
ence for 3- and 4-turn figures. In Study V 
(N = 36) key-depression which produced 
the stimuli was the response measure in a 
partial replication of Studies I and II. As 
expected, the nonmonotonic relation be- 
tween stimulus variability and response was 
found again, with materials of intermediate 
stimulus variability showing the greatest 
effect on behavior. 

Having shown the general character of 
the relation between preference and stimu- 
lus variability, we turned in the last four 
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studies to an examination of the ways in 
which cognitive uncertainty and, thereby, 
preference could be modified by changes in 
either stimulus variability or cognitive 
structure. Twenty-three art students par- 
ticipated in Study VI, judging random 
shapes of the kind used in earlier studies. 
Unlike naive Ss, art students generate a 
monotonie inereasing relation between 
stimulus variability and preference. In 
Study VII (N — 48), a similar monotonie 
function was shown, not by selection of 
sophisticated Ss, but by varying the stimu- 
lus variability (specifically, symmetry) of 
the figures judged by naive 5s. In Study 
VIII (N = 31), an attempt was made to 
build coding rules for the random shapes 
by presenting them for judgment a large 
number of times. As predicted, Ss showed, 
after experience with the figures, an in- 
creased preference for figures of many 
turns. Study IX (N = 120) subjected Ss 
to limited experience with the shapes (i.e., 
only 5-, 10-, or 20-turn figures) and showed 
that degree and direction of change in pref- 
erence is related to the nature of the inter- 
vening experience and to time of testing the 
change. Eighty-six Ss were run in two stud- 
ies of method to rule out alternative inter- 
pretations of the data. 

The following conclusions were drawn 
from these studies. Human adults are sensi- 
tive to differences in variability of stimu- 
lation. There is an intermediate amount of 
cognitive uncertainty which is consistently 
most preferred. Cognitive uncertainty 1$ 
jointly determined by number of independ- 
ent characteristies of the stimuli and their 
judged meaningfulness. Preference varies 


with Ss' experience of variability, whether 


experienee is induced experimentally Of 5 
the result of specific professional training: 
Interpretation of these results in terms 0 
an interrelation of stimulus variability 
and cognitive structure provides a usen 
approach to problems of curiosity; explora" 
tory behavior, and reactions to novelty, 9$ 
well as providing a suggestive model for 
developmental change. 
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PHYSIOLOGICAL ACTIVITY AND PERFORMANCE: 
A COMPARISON OF KINDERGARTEN CHILDREN WITH YOUNG ADULTS! 


ROGERS ELLIOTT* 
Allan Memorial Institute, McGill University 


21 young adults and 41 kindergarten children performed repeated blocks of 
trials of simple auditory reaction time (RT), sometimes for incentives, some- 
times not, while EEG and other physiological responses were recorded. Chil- 


quality of performance and level of physiological activity ; (b) far lower intra- 
individual correlations between one physiological response and another; (c) 
no adaptation over the session; (d) far weaker relations between preparatory 
(interstimulus) intervals and RT; and (e) increases, rather than decreases, 
in the amplitudes of the various EEG frequencies with increasing motivation 
and physiological activity. These differences were considered in the light of 
certain important similarities in response between the children and various 


groups of adults. 


dren differed from adults in that they manifested (a) no covariation between 


3 investigation was undertaken pri- 
marily to examine two relations in 
ehildren which have heretofore been studied 
only in adults. The first of these relations 
is between muscular and autonomie activ- 
ity, on the one hand, and quality of per- 
ceptual-motor performance, on the other. 
The second is the relation between EEG 
phenomena and motivation. 

Data pertaining to the nature of the 
relation between physiological activity and 
efficiency of performance have been com- 
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prehensively reviewed by Duffy (1962). In 
most studies of adults some relation has 
been reported between one or more physi- 
ological indicators and quality of perform- 
ance. Duffy interprets such relations, in the 
main, as supportive of an activation the- 
ory of performance; i.e., quality of per- 
formance is best when physiological activ- 
ity is neither too high nor too low, but is 
at some optimal moderate level. But any 
theoretical interpretation of such literature 
is certainly limited in terms of age: There 
have been no studies, with children as sub- 
jects (Ss), in which one or more physio- 
logical responses has been measured during 
reasonably sustained perceptual-motor per- 
formance. This gap in knowledge prompted 
the present study. 

There have been some well-known nor- 
mative and developmental studies of EEG 
(Corbin & Bickford, 1955; Henry, 1944; 
Lindsley, 1939; Walter, 1950). But as 
Walter (1950) pointed out, studies of EEG 
have been done primarily while Ss were 
at rest, or hyperventilating, or opening and 
closing their eyes—activities of somewhat 
limited psychological interest. No study 
has examined EEG characteristics of 
children while they sustain performance at 
some task, nor have such EEG character- 
isties been systematically related either to 
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motivational variables or other physiologi- 
cal variables. This study was designed to 
make possible such an examination of EEG 
in children. In addition, it proved possible, 
owing to techniques introduced by Mac- 
Neilage (1961), to examine very brief 
fluctuations of different EEG frequency 
components during the sequential phases 
of a simple, stimulus-response (S-R) oc- 
currence. 

Given these major areas of exploration, 
a design modeled fairly closely to a study 
of adults by Stennett (1957b) was con- 
structed. That is to say, a perceptual-motor 
task was to be performed under conditions 
in which incentive level was varied; and a 
variety of physiological responses, includ- 
ing EEG, were to be simultaneously and 
continuously recorded. Kindergarten chil- 
dren were employed as Ss, particularly be- 
cause they seemed to be near the lower age 
limit at which they could endure the rigors 
of extensive physiological measurement, 
and beeause they could maintain interest 
in a task for a reasonable period of time. 
Adults were used as a direct-comparison 
group and as a check on the representative- 
ness of the design—i.e., a check on the ex- 
pectation that results based upon the pres- 
ent sample of adults ought to be similar 
to results obtained in other studies of 
physiological activity and quality of per- 
formance in adults. A task was chosen 
which was well within the capacity of the 
children, namely, simple serial auditory 
reaction time (RT). 1 

Apart from its utility in an exploratory 
study of relations in children among auto- 
nomic, muscular, EEG, and performance 
variables, the design generates data which 
permit analyses bearing informatively on 
two additional areas of current interest in 
human psychophysiology. These areas have 
to do with physiological concordance and 
physiological adaptation. 

Physiological concordance refers to the 
covariation over time and occasions of 
different physiological responses within the 
individual. Reports from adult samples 
(Hovland & Reisen, 1940; Lazarus, Speis- 
man, & Mordkoff, 1963; Schnore, 1959) 
have provided evidence for substantial 
degrees of such concordance; and such evi- 


dence has been interpreted as supporting 
the existence of a physiologically based 
communal drive mechanism, or general 
activation system (Duffy, 1962; Lazarus 
et al., 1963; Malmo, 1959). On the other 
hand, Lacey (1959) has presented data 
which imply strongly that the degree of 
positive covariation of any two physio- 
logical responses is reduced as a function 
of the number of different tasks or situa- 
tions in which S is required to participate, 
Thus, concordance would be higher with 
repetitions of a single task than with pres- 
entation of a variety of tasks. The power 
of a given situation to produce its own 
pattern of physiological responses (rather 
than a general level of response) has been 
emphasized by Davis (1957), Ax (1953), 
Schacter (1957), and Wolf and Wolff 
(1943) ; and Lacey (1959) has termed the 
phenomenon “situational stereotypy.” As 
one might by now surmise, data on concord- 
ance from children are lacking. 
Physiological adaptation, or habitua- 
tion, refers to a decline in the activity level 
of a response over time. The classic illus- 
tration is from Duffy and Lacey (1946), 
showing the decrease in skin conductance 
within parts of a session, within complete 
sessions, and from session to session as 
college girls repeated auditory discrimina- 
tion tasks. As with concordance, adapta- 
tion is greatest with repetitions of a single 
task and is reduced by the presentation of 
different tasks or different levels of diffi- 
culty of a given task (for a general dis- 
cussion, see Woodworth & Schlosberg, 1954, 
Ch. 6). Another factor known to affect the 
adaptation of physiological responses 15 
the clinical status of S. Compared wit 
normals, psychoneurotics adapt less in 
musele-tension (EMG) responses to Te 
peated heat-pain stimuli (Malmo & Wal- 
lerstein, 1955) and to repeated tones 
(Bartoshuk, 1959). Schizophrenics adapt 
less in heart rate (HR) during repe 
heat-pain stimulation (Cohen & Patter 
son, 1937) and less in GSR during repe 
auditory stimulation (Shakow, 1962) 
Habituation to repeated auditory stimuli 
has been reported in the HR of infants 
(Bartoshuk, 1962) and in the GSR 7 
groups of 4- (Jones, 1935) and 7-year-ol 


(Corah, 1963). But adaptation by 
à to more complex tasks and stimuli, 
as those used by Duffy and 

) or Malmo and Wallerstein (1955), 
not been investigated; nor have chil- 
m been compared directly with adults 
With reference to adaptation. 

One final area of analysis was possible 
wing to the nature of the RT task. The 
ins of tones used followed each other at 
irying intervals in a manner somewhat 
e that used by Telford (1931). It was 
sible to consider these varying inter- 
‘Stimulus intervals as preparatory intervals 
ind to examine the effect of such intervals 
pon reaction speed as a function of age. 
Much has been made of the relation be- 
n preparatory interval and RT with 
mee to both schizophrenia (Shakow, 
2), and to the aging process (Botwinick, 
ley, & Birren, 1957), and it was 
ght useful to take at least a cursory 
at data from children in this case. 

h summary, what is being presented 
a highly exploratory, empirical study 
hose primary aim is to get information on 
lations between physiological activity 
quality of performance and on EEG 
homena in children. In addition, data 

ning physiological adaptation, phys- 
cal concordance, and the effect of 

atory interval on RT are to be devel- 
and discussed. There were little if any 
to say nothing of developed theory, to 
predictions in any of these areas, and 


The Ss 


' Ss were 41 kindergarten children (22 boys 
19 girls) whose average age was 6.0 years 
4.9-6.6), and 21 adults (11 males, 10 fe- 
) whose average age was 255 (range: 17-38). 
e Was no significant difference in age between 
es and females in either age group. Thirty-four 
an he 41 children were selected from the morning 
Mnd afternoon kindergarten school classes in a 
g4 dle-class residential district of Montreal? These 

were a subgroup of the 60 whose parents were 
a letter asking them to volunteer for the 
- (The parents of 15 refused.) The other 7 


4€ Cooperation of A. C. Pitcairn is very grate- 
acknowledged, as is that of the Protestant 
l Board of Greater Montreal. 
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obtained through sequaintance with 
of the 


ple of chikiren is biased toward the higher levels 
of soci i . The 


A greater bias in the sample resulted from de- 
liberate selection by the experimenter (E). Letters 
asking for volunteers were sent only to the parents 
of children who, on the basis of teachers’ ratings, 
appeared neither too sensitive (“cries frequently”) 
nor too active (“is never quiet") for the require- 
ments of the experiment. Thus, the parents of 
15 of the 75 children were never even approached, 
Despite this precaution 9 children failed to com- 
plete the first session, and 2 others could not be 
persuaded to return for the second. Of the 41 re- 
maining in the sample, all but 1 returned with ap- 
parent eagerness for the second session, and the 
other required only very brief persuasion. 

The adults, like the children, were not a random 
sample of the total population. Eight of them 
were completing or had completed the bachelor's 
degree requirements, and the other 13 had com- 


psychology). i 

No S showed any sign of physical or psycho- 
logical disability. All were volunteers, and all 
were paid $5.00 in addition to whatever they re- 
ceived as incentives. 


Apparatus 


Physiological Recording Apparatus 

For recording physiological tracings and RT 
data, three chart drives with ink-writing galvanom- 
eters were used. Chart Drive Number 1 was part 
of a custom-built Edin EEG-EMG which recorded 
the primary tracings of the EEGs and EMGs. 
High-pass filters designed to exclude frequencies 
below 20 cps were used to analyze EMG output 
(where the modal frequency is of the order of 
40-50 cps). EEG was analyzed with the use of 
three band-pass filters, having fairly sharp cut- 
offs at their upper and lower limits (Ross & Davis, 
1958). Band passes of 2-4 cps, 8-12 cps, and 17-28 

were used, as were single frequency resonators 
for each of the frequencies 5, 6, and 7 cps. Elec- 
tronic integrators, employing the condenser charge- 
discharge principle and connected in parallel fash- 
ion with the galvanometers of the EEG-EMG 
unit, summated the potentials over successive 4-sec. 
periods (Davis, 1956). The integrator discharges 
for EEG outputs and the integrated EMG poten- 
tials were recorded on Chart Drive Number 2. 
The ac outputs of all frequencies and bands of 
frequencies above 5 eps were also subjected to de 
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full-wave rectification, thus providing a separate, 
record of amplitude of the 


by Malmo and Davis (1961). 
Bipolar cellulose sponge electrodes, 
electrode jelly and attached to S by lastonet bands, 


accurate to 1 msec.); and the other circuit turned 


cps stimulus tone. 

The gain of the audio-oscillator was calibrated 
by E and snother observer of normal hearing 
against the output of a Maico audiometer. The 
gain of the oscillator was set to deliver a stimulus 
tone 70 db. above S's threshold, based upon an 
audiometric test. 

Pressure on the reaction key broke the time cir- 
cuit, stopping the clock and counter. The relay 
circuits connecting the reaction key with the tim- 
ing devices had a release time of 4-8 msec. When 
the counter stopped, a Hewlett-Packard digital 
recorder (Model 560A) printed RT in milliseconds 
on a paper tape. Rotation of the cam broke the 
circuit presenting the stimulus tone after the tone 
had been on for .70 sec. Rotation of the cam con- 
tinued to control the stimulus program and timing 
circuits until the power was turned off. 


One rotation of the cam delivered 24 tones. The 
24 intervals between the tones varied from 32 te 
47 e, with a mean interval of 40 sec. Half of the 
intervals was less than the mean, and half was 
greater, In. the 24-interval sequence, long and 
short intervals occurred in random order 

The reaction key of this apparatus was attached 
to the right side of S’s chair, and its position was 


adjustable so that S's index finger could rest com- 
fortably upon it. One ink-writing galvanometer au 
each of the three chart drives recorded the onset 
and termination of each tone and each response. 
Procedure 
The following procedures apply to the children. 


Changes made in dealing with adults will be sum- 
marized below. The Ss were run at 10 am or be- 
tween 1:30 and 2:30 pm. Every S came for two ses- 
sions, the second always occurring at the same time 
of day as the first and 1 week later, whenever 
possible. The 1-week interval actually obtained in 
only a little over half of the cases; other commit- 
ments of the parents or illnesses required the use 
of intervals as short as 4 days or as long a 6 
weeks. The mean interval was about 10 days. 
The physical setting was a two-room laboratory 
suite, the rooms being connected by a double door. 
During recording the doors were closed; but mi- 
crophones, speakers, and a window allowed one- 
way visual and two-way auditory communication. 
The parent was comfortably seated in S's room 
near her child; E and another operator m: 
three chart drives in the recording room where 
they had a clear view of the child. During the 
second session a female clinical psychologist was 
present in S's room; her functions were to 
in putting on and removing electrodes, to make the 
child comfortable, and to assist E in giving M- 
structions and in motivating the Ss. The temper 
ture of Ss room was maintained at 66° (52^). 
The first session, which lasted about 1 hr. 15 
min., was designed to make the child familiar wi! 
the rooms, conditions, and personnel of the ex- 
periment so that physiological levels would not 
be affected by reaction to the novelty of the 
oratory situation; to train him on the 
until his performance became asymptotic; and to 
reward him sufficiently so that when he returned 
he would be a willing S. He was first given the 
audiometric test mentioned above. He was ri 
made comfortable in a large semireclining chain 
on the right arm of which was the reaction m 
and gradually trained, over seven blocks of 
reactions each, to work with a minimum of 
movement and a maximum of speed. z 
Starting by pressing in response to F’s whistles 
the child then pressed to a series of stimulus tor 
with his eyes closed (Block 1); and again, ©), 
the offer of a penny, if he were faster (Block 2i 
and then once more, this time with a b dfo! 
and for two pennies, if he were faster th edi 
(Block 3). Blindfold and earphones were remove 


the child was offered candy; and E told him p 


he could play more games for bigger prizes, 


| 
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E had to put some wires on him so that he 2. Initial rest (Period 1), After tbe electrodes 
FF were attached and recording started, 5 was asked 


and muscles and head while he played. to 
child was shown a drawer full of toys and asked to Just rest now. Sit very and relax for 
select one to try to win. In the drawer were story just a minute. you're going to sheep. 
At least 1 min of record was taken. 


— trodes, said that their placement would not hurt, now; go."—was given in a monotone immediately 
but added following a reminder that it was not a game and 


if the child wished to hear music. The now fixed and ready for 
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nenced, beginning with a l-min. resting pe- been in any previous game; told 
followed by a “practice” block of reactions, he must attain; and he was warned that 
“game” blocks in which the child won 1é, lose some pennies if he were too slow 
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was lower 
thesis refer to the periods of Figure 1. score announced was always too low, 
1. Warm-up blocks (Periods A and B). Before ent in part on the actual quality of 
e electrodes were attached, S completed two ance) two pennies would be a d 
tks of 18 reactions each “to get ready for the already given him. (The loss in this part 
Teal games.” These insured that he was warmed session was introduced to S that he 
„ and provided a base line against which subse- not invariably win, since up to this point 
ht performance could be evaluated, especially never failed.) The assistant then reassured 
check against any continued learning effects. he would very likely have a good game 
etrodes were then attached to him, and he was when he played for two nickels, and 
e pennies as a reward for being so co- listen very carefully and press very fast. 
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3. 1. The experimental periods administered to the children. (Arabie numerals identify periods in 
tea 1. WEE recorded. Dashed lines identify periods of performance of the RT 
The letters I and NI indicate that incentives were and were not offered, respectively.) 
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starting instructions, and announced to the child 
at the end of the second game block a “winning” 
score (fictitious, and based upon a scale of 0-100, 
with high scores “best”); the assistant then praised 
S and dropped two nickels into the money jar. 

5. NI Block 3 (Period 6). The E interrupted 
the assistant to say that the machines needed fix- 
ing again, and a “practice” block was run as be- 
fore. 

6. Central rest period. The E suggested that S 
might like a rest and some candy. Blindfold and 
earphones were removed, and electrodes were 
checked, while S was shown his winnings and given 
candy. The S was then trained in pressing the key 
first at a pace called by E then at the same pace 
without E’s help. The pace approximated the aver- 
age interstimulus interval of 4 sec. 

7. Control pressing (CP; Period 7). The S 
repeatedly pressed the key for a minute, as he had 
been shown during the central rest period. 

8. NI Block 4 (Period 8). This block was pre- 
sented as necessary “machine fixing,” as before. 

9. I Blocks 3 and 4 (Periods 9 and 10). The 
prizes for these “games” were the toys which had 
been chosen by S at the end of the earlier training 
session. The S was, as before, reminded that he 
must do better than ever and given much urging 
and encouragement. The toys were won in both 
blocks. 

10. NI Blocks 5 and 6 (Periods 11 and 12). The 
first of these two blocks was presented as another 
“fixing” trial. Following it, E said, with surprise, 
that time had almost run out, and that there was 
only time for one more practice block to get the 
machines ready for the little boy (or girl) coming 
in the morning (or afternoon). 

11. Final rest (Period 13). Again, this lasted for 
1 min., and it was terminated by a loud blast of a 
pneumatie horn. 

To sum up the design for the second session, it 
was essentially a balanced presentation of I and 
NI blocks of reactions, so that any sessional effects 
of a reasonably linear nature (e.g. habituation) 
must affect I and NI blocks about equally. The 
period of recording required about 30 min.; and 
the session as a whole, from warm-up blocks until 
the electrodes were removed, took about 50 min. 

In eases where it seemed that the child might 
not be able to complete the entire sequence of 
events, E did not administer CP (six cases), the 
final NI block (two cases), or both (three cases). 

The adults also participated in two sessions: the 
first to train them, and the second to take the 
experimental data. During Session II, the events 
listed above were administered to the adults, in 
the same order, with a few modifications. The in- 
centives were, of course, different. On the “game,” 
or I blocks they were competing both with their 
own best previous score and with the score of an- 
other adult S known to them. Thus, on those blocks 
for which children were working against their best 
previous scores for money or a toy in the first 
session, the adults received an accurate estimate 
of their average RT for the 20 reactions they made 
and were told that this average entered into the 
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average for the session as their competitive score, 
The score for the first I block was weighted by a 
factor of one in computing the ional average, 
the last I block was weighted by a factor of three, 
and the intervening I blocks were weighted by a 
factor of two to parallel the gradual increase in 
incentive value offered the children. The prize for 
the first session winner was $1.00. For the second 
session, the loser of the competition in the first 
session was given a handicap of the number of 
milliseconds by which he had lost and was so in- 
formed, and the prize was $2.00. For the “practice” 
or NI trials, the adults were simply told to prac- 
tice, without any explanation, and were given no 
knowledge of results. 

The adults reacted 20 instead of 18 times per 
block simply because it was easier for E to find 
the average latency by dividing by 20. This pro- 
cedure made each block 8 sec. longer for the adults. 
In addition there were two controls given to the 
adults which were not given to the children. The 
first was called control stimulus (CS) in which 8 
just sat and listened to the sequence of 20 stimuli; 
and the second was called control response (CR) 
in which S responded to 20 stimuli as usual, but 
under instructions to relax and make no effort to 
be either fast or slow. These conditions lasted 80 
sec. each and immediately followed the CP condi- 
tion. 

Just before summer holidays began for the 
children it was decided to ask some Ss back, while 
they were still available, to determine the effect 
of CS condition and to determine whether addi- 
tional experience with the RT task and the lab- 
oratory might make some difference in their pat- 
terns of physiological response. Seven girls ani 
five boys returned for Session III, which consisted 
of the following conditions, in order: rest, N 
block, I block (the prize was 25¢), CS, and final 
rest, EMGs were not recorded in Session I 


Treatment of Data 


Measurement 


Sampling. All of the physiological responses 
were sampled during the same intervals of time 
on the records. For the children, an attempt Wi 
made to select two 30-sec. samples of record, free 
of any movement artifact, within each performance 
block, rest period, and control period. In fact, bee 
cause of such artifact, the average sample lengths 
were 24 sec., 26 sec., and 28 sec. in i 
and I periods, respectively. The minimum duration 
of any sample was 20 sec., to insure à le able 
estimate of activity in the first and last 
each period. Response levels were comput! 
the first half, last half, and total period for ent 
of the periods shown in Figure 1, on the basis © 
the two samples taken separately and together. Je 
the case of the adults, who produced very litt 
movement artifact, it was possible to meast 
three 20-sec. samples within any experimental 1 
riod, so that within-period changes in respo 
levels are based upon three, rather than two pow 
A portion of a record is illustrated in Figure 2 
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Autonomic Responses. HR was measured by 
counting the QRS deflections to the nearest quarter 
period within a sample, and expressing the result 
as a rate per minute. Respiration rate (RR) was 
measured by counting cycles to the nearest eighth 
of a cycle, expressing the result as a rate per min- 
ute. Palmar resistance was measured to the nearest 
250 ohms. If the resistance tracing in the sample 
changed at a constant rate (as determined by a 
straightedge), one measurement was taken at the 
center of the sample. If the tracing was nonlinear, 
measurements were taken at 4-sec. intervals and 
averaged to establish the resistance for the sample. 
The resistance score of each sample within a period 
was then converted to a PC score (micromhos) by 
taking its reciprocal. 

EMG. EMG was measured much like PC—i.e., 
if there was any apparent change in muscle tension 
within a sample, alternate 4-sec. integration deflec- 
tions were measured by plastic scales which trans- 
lated the deflection of the pen tracing from its 
base line directly into microvolts; if there was no 
apparent change in tension within a sample, only 
one central deflection was measured. 

EEG. To assess the amplitude of the activity 
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2a. Shown are about 8 sec. of recorded primary 
EEG and EMG activity. 
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2b. Illustrated is the fractionation of the pri- 
mary outputs into different frequencies, each rep- 
resented both by integrator deflections occurring 


every 4 sec., and by a moment-to-moment rectified 
Output, 
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2c. Shown are, from top to bottom, autonomic 
variables, beta and EMG outputs, and the S-R 
write-out. (The small vertical lines in 2b and 2c 
mark the seven time samples on the rectified EEG 
outputs which were used in the analysis of short- 
term amplitude changes associated with an S-R 
sequence.) 

Fic. 2. Illustrations of the recordings used 
in measurement. 


of the various EEG frequencies over time periods 
of 20 sec. or more, all of the integrator deflections 
(five to seven of them, depending upon the size 
of the sample) were measured in microvolts with 
the same kind of analog scales used in measuring 
EMG, and the average for the sample was com- 
puted. Dominant EEG frequencies in the alpha 
range were estimated for each S by averaging the 
frequency per second of approximately eight 1-sec. 
periods of such dominant sinusoidal activity taken 
from recordings made under the various motiva- 
tional conditions. 

To assess brief amplitude fluctuations in EEG 
concurrent with a single tone-keypress sequence, 
the rectified EEG outputs were utilized. Figure 
2b illustrates the seven phases of a rectified out- 
put measured for one reaction. These seven phases 
are described as follows: (a) a Y-sec. period at the 
midpoint of the foreperiod interval prior to the 
measured response; (b) and (c), two successive 
Vé-sec. periods just prior to stimulus onset; (d) 
the latent, or RT, period; (e) and (f), two suc- 
cessive l6-sec. periods just following the response; 
and (g) a V$-sec. period at the midpoint of the in- 
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RESPIRATION 


Fio. 3. An illustration of a portion of record re- 
sulting in large scores for head and trunk move- 
ment. (The portion is taken from the same record 
illustrated in Figure 2. The large dip in the respira- 
tion tracing resulted from a shift of body position. 
Compare with the normal tracing of Figure 2c.) 


terstimulus interval following the measured re- 
sponse. For each '-sec. measuring period the 
height of the pen tracing representing the moment- 
to-moment voltage at the 6 cps, 8-12 cps, and 17- 
28 eps frequencies was averaged by eye and meas- 
ured from the base line with analog scales reading 
directly in microvolts. 

Forty reactions in each record were selected for 
measurement, such that there were 10 reactions in 
each cell of a matrix, the dimensions of which 
were length of the interstimulus interval preceding 
the reaction (long or short) and speed of the reac- 
tion (fast or slow). On the average, of each set of 
40 reactions measured, 24 occurred in NI periods 
and 16 in I periods. The records of only 21 of the 
children (10 girls and 11 boys) were measured. 
The remainder was not used solely for reasons of 
economy, since it required more than 24 hours of 
working time to process one record. 

Performance. The average latency of reaction 
of the 18 reactions in a block was taken as the 
latency, in milliseconds, midway between the ninth 
and tenth scores in the order of latency and is 
referred to as the median RT of a block. Reactions 
of unusually short latency (shorter than half the 
latency of the median) were regarded as anticipa- 
tory reactions and arbitrarily assigned as reactions 
of long latency. Only 31 of these occurred in all the 
trials given the adults, and only 49 occurred in all 
the trials given the children. 

Body Movement. Body movement is the most 
frequent source of artifact in the records; and it 
appears as a marked deviation in the pen tracings 
from their typical regularity, or as a departure of 
the actual from the calibrated base line of the 
tracing. Although there often occurred very brief, 
small body jerks which were especially correlated 
with the keypressing response (see the tiny 
“bumps” in the respiration tracing of Figure 2c), 
the kind of movement at issue is not response cor- 
related, but rather a larger and longer lasting re- 


orientation of the body or its parts. In observing 
the children, and in monitoring their records for 
such an artifact, there was a suggestion that the 
amount of what might be termed “restless move- 
ment” varied with the different experimental con- 
ditions; and it seemed desirable to assess the 
validity of this suggestion as well as the possible 
influence of such restless movement upon other 
responses. 

To measure the movement, the pen tracings of 
EEG and respiration were utilized, since large head 
and body movements are easily seen in such trac- 
ings. For each S, for each tracing, and for each ex- 
perimental period the number of Y4-see. periods 
in which a *base-line swing" or marked deflection 
occurred were counted (see Figure 3 for examples 
of such deflections). These frequency counts were 
adjusted for differences in the lengths of periods 
(e.g. the rest periods were typically shorter than 
the performance blocks). The small movements 
sometimes occurring in the S-R period were not 
counted. 

Two raters praeticed the counting system on 
two records and then rated 15 others independ- 
ently. Scores of the two raters in three periods from 
each record (45 pairs of scores in all) were corre 
lated for indications of “movement” in the EEG 
and respiration tracings, respectively ; and the re- 
sulting Pearson coefficients were .83 and 89. In 
view of such reliability, only one rater was retained 
to complete the measurements; and only his 
scores were used. 

Because the distribution of raw scores showed 
strong negative skew, the scores were transformed: 
Artifact in the EEG tracing was scored 1 or 0, in- 
dieating presence or absence of movement in the 
period; artifact in the respiration tracing was 
scored 2, 1, or 0, indicating a great deal of, a 
moderate amount of, or no movement in the pe 
riod. There was no correlation within Ss between 
the two scores of the two indicators of movement 
as they varied over experimental periods; yet, m 
the group, each score was highest in rest periods 
and lowest during I periods. Since this circumstance 
paralleled the paradigm of uncorrelated “tests 
each correlating with a common “criterion,” the 
two scores were combined by simple addition to 
form a single movement score for each S for eac 
period. 


Reduction 


Experimental Conditions, RT, and Physiolog 
cal Levels. To gauge the effect of incentives upon 
performance quality, the median RTs of each 0 
the four I blocks were averaged for each S to con- 
struct an incentive performance score. The median 
RTs of all NI blocks were similarly averaged 1 
form a nonincentive performance score. , 

milarly 


Incentive and nonincentive scores were si 
calculated for the physiological and body move | 
ment scores and, in addition, average rest an cone 
trol scores were computed. 
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To determine the relation between physiological 
levels and speed of reaction, the following proce- 
dure was applied to the data of each S, for each 
of his physiological measures, but will be illus- 
trated only with reference to HR. The set of 10 
HRs associated with the 10 performance blocks for 
any given S were rank ordered and then divided 
into three groups: the 3 highest rates were pooled 
as a “high-arousal” point, the 4 middle rates were 
considered together as an “intermediate-arousal” 
point, and the 3 lowest were combined as the “low- 
arousal" point. The performance score for each of 
these three arousal levels was the average RT of 
the 3, or 4, blocks whose associated HRs formed 
each arousal level. 

Each S thus had three performance scores; and 
an average 3-point curve, based upon all Ss in each 
group, was caleulated separately at each age level. 
Each physiological measure served in turn as the 
index of arousal. 

Concordance. The analysis of intraindividual 
physiological concordance was done by rank order- 
ing, for each S and for each physiological measure, 
the levels of activity recorded during every ex- 
perimental period of Session II, including rest and 
control periods, and then correlating the ranks of 
each measure with the ranks of all other meas- 
ures. Thus, with reference to the 13 periods shown 
in Figure 1, the 13 corresponding HR scores were 
rank ordered and the ranks were correlated with 
the ranks of the 13 PC scores, EMG scores, ete., 
a process which yielded a matrix of intercorrela- 
tions for each S between the various physiological 
measures. The same analysis was performed on the 
adults’ data, but there were 15 periods to be 
ranked. Finally, the 41 individual matrices of cor- 
relations of the group of children were averaged to 
form a matrix of average intraindividual correla- 
tions among measures, and a similar reduction was 
performed on the 21 adult matrices. 

Adaptation. To assess changes in response levels 
occurring over the course of the entire session, an 
average of the physiological, RT, and movement 
Tesponses was computed for each S for the five 
performance blocks in each half of the session. For 
example, the average HR of Periods 2-6 (see Fig- 
ure 1) was calculated and compared with the 
average HR of Periods 8-12. A positive difference 
indicated a change downward in level, and a nega- 
tive difference a change upward, over the session. 

Changes in response levels occurring within ex- 
perimental periods were calculated analogously, 
but the time unit of adaptation was about 14 min. 
rather than about . hr. For example, the average 
HR of the first 30 sec. of all six NI blocks was 
calculated and compared with the average HR of 
the last 30 sec. of all six NI blocks. The same cal- 
culations were made for the four I blocks. With 
adults, changes in response levels were represented 
by three, rather than two, points, it having been 
Possible to sample three substantial portions of 
every block. 

Block scores for body movement were too often 
Zero to allow any subdivision into within-block 


parts. RT scores were numerous and precise enough 
to make possible the computation of three-part 
curves for both age groups. To obtain the RT 
score for a part within a block, RTs for a block, 
printed on a paper tape, were divided into three 
equal or nearly equal sets; and the median of each 
set was taken as the performance score for that 
part of the block. 

Age Differences in EEG Responses. Except for 
very brief amplitude changes, EEG data were 
treated exactly like the data of the somatic vari- 
ables in the analyses of concordance, experimental 
conditions, and physiological levels, and changes 
in response levels over time. All of these analyses 
have just been described. 

To determine the short-term EEG amplitude 
changes occurring in association with RT, curves 
were calculated for each S at each of the three fre- 
quencies measured. The reader may recall that 
there were, in any given record, 40 reactions meas- 
ured, each measurement consisting of seven se- 
quential amplitudes read at points before, during, 
and after the tone-keypress event. For example, an 
S's “short-term alpha“ curve was the mean of the 
40 sets of seven sequential amplitudes. Curves for 
beta and theta were determined in like manner. 

Handling of Irregularities. Certain irregularities 
in the administration of the design will have been 
noted. The major one was that certain periods 
were omitted in the case of a few of the children. 
For the five children who did not perform the 
final NI block, the NI score is based upon only 
five instead of six NI periods. Any comparisons in- 
volving the CP period were made without refer- 
ence to the data of the nine children to whom it 
was not administered. In calculating intraindivid- 
ual concordances, there were three children for 
whom the rho’s were based on only 11 ranks per 
measure instead of 13, and eight children for whom 
rho's were based upon 12 ranks per measure in- 
stead of 13. Appropriate reductions were made in 
the number of degrees of freedom used in evalua- 
tion of the significance of any average intraindivid- 
ual rho of the group of children. In calculating 
direction of change of responses across the session 
in the case of the five children who did not per- 
form the final NI block, the third NI block (Period 
6) of the first half of the session was removed 
from analysis in order to render each half of the 
session comparable in terms of experimental con- 
ditions. 

The adults had two control periods (CS and 
CR) not given to the children, and their session 
was thus a bit longer in terms of experimental pe- 
riods. But this difference in length of session was 
for the most part cancelled because the children 
were given more time during the central rest pe- 
riod for eating candy and talking. 

Other irregularities occurred, not in adminis- 
tration, but because Ss in each age group responded 
differently. A majority of the adults tended to 
hold their breath when awaiting a stimulus tone; 
hence RR for adults could not be used as a valid 
physiological index. Such breath holding did not 
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occur in children. There was more artifact due to 
movement in the children's records than in the 
adult records. For this reason, as already noted, 
it was practicable to measure only two samples 
within experimental periods of the children's rec- 
ords, rather than three; and the physiological 
gradients within periods were thus based upon two 
points for children and three for adults. The re- 
sponses to the horn blast terminating Session II 
involved an incidence of artifact in each group 
which was too high for the reliable measurement 
of anything but the nature of the artifact itself. 


RESULTS AND DISCUSSION 


The data are organized topically in the 
five sections which follow. The first section, 
and the core of the paper, deals with inter- 
relations among experimental conditions, 
physiological measures, and reaction speed. 
The second section concerns concordance; 
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the third deals with adaptation; and the 
fourth with the effects of interstimulus 
(preparatory) interval on RT. A discussion 
follows the presentation of results on each 
topic. Because results in one section bear 
to some extent upon results in another, an 
attempt has been made to discuss one set 
of results in terms of another whenever 
such cross-referencing seemed appropriate. 
The discussion of EEG data from the first 
three sections has been for the most part 
put off until the fifth and final section. 

The following distinctions have been 
used in referring to the various measures: 
the term “physiological” refers to all of 
the physiological measures; the terms 
“somatic” or “bodily” refer to all physio- 
logical measures except EEG; the term 
“autonomic” refers to HR, PC, and RR; 
“performance” refers to responses made in 
the execution of a task; “motor” or “overt 
behavioral” refers to all skeletal motor 
responses, whether or not made in the ex- 
ecution of a task. 


Experimental Conditions, RT, and 
Physiological. Levels 


Effects of Experimental Conditions wpon 
Overt Responses 


RT. The average RTs of the adults and 
of the children under each of the conditions 
requiring serial RTs (two preliminary 
warm-up blocks, six NI blocks, and four 
I blocks) are illustrated in Figure 4. The 
adults were at their fastest, and the children 
at their slowest in the warm-up conditions. 
This result accounted for most of the 
significant Age x Conditions interaction 
when the RT scores were subjected ton 
Type I analysis of variance (F = 582, 
dj = 2/116, p < 001; Lindquist, 1953). 
There was a marked improvement in spe 
of reaction in each group (p < 001 for 
each group) when incentives were offered; 
and there was no significant difference be- 
tween the groups in the reliability of ths 
improvement, which occurred in 18 of t 
adults and 27 of the children. A comparison 
of the change scores, NI minus L of the 
groups yielded a t of .68, not significant. 

Body Movement. Changes in the amount 
of body movement as a function of expel 
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mental conditions are illustrated in Figure 
5. It is clear that the children made a great 
many more noninstrumental movements 
than the adults did in every condition, a 
result in keeping with the informal obser- 
vation that the young child does not “keep 
still” very much except in states of sleep 
or of strong attention. Body movement 
declined in incidence progressively for 
both groups as conditions changed from 
rest to NI to I, and the decline was signifi- 
cantly steeper for children than for adults. 
This interaction, however, may be ascribed 
to age differences in the intraindividual 
range of movement scores (see Table 6); 
the proportions of Ss showing the illustrated 
change are not significantly different from 
one age group to the other: 14 of the 21 
adults and 33 of the 41 children showed 
less movement during NI blocks than dur- 
ing rests; 12 of the adults and 28 of the 
children showed less movement during I 
blocks than during NI blocks. 


Effects of Experimental Conditions upon 
Physiological Levels 


The results of the effect of the rest, NI, 
and I conditions upon the levels of different 
physiological variables are summarized in 
Tables 1, 2, and 3. Table 1 presents the 
mean level of each variable in each condi- 
tion, for the ages separately. Table 2 pre- 
sents a summary of the analyses of vari- 
ance which were applied to the data of 
Table 1. These analyses were of two kinds: 
S x Treatments designs were employed to 
analyze each age group separately, and 
Type I designs (Lindquist, 1953) were 


used to analyze the data of the combined 
groups. Table 3 shows for each age 
group separately the amount and the signifi- 
cance of the change in the level of each 
physiological measure from the rest to the 
NI conditions, and from the NI to the I 
conditions. The table also indicates, in the 
columns labeled Interaction, whether the 
adult group demonstrated a reliably 
greater change in levels from one condition 
to another than the children did. (Children 
in no case changed in level from one con- 
dition to another significantly more than 
the adults.) 

Changes from the Rest to the NI Condi- 
tions. Table 3 indicates that the PC and 
EMG scores of children and adults rose 
significantly and in a parallel way (i.e. 
no significant interactions) from rest to 
NI. In the cases of the HR and EEG 8-12 
measures, there were significant differ- 
ences between the ages in the recorded 
changes from rest to NI. For EEG 8-12, 
this interaction is due solely to an age 
difference in the direction of change (a 
phenomenon which will be discussed later) 
and not to any difference in magnitude of 
change; there was no age difference in the 
absolute change in EEG. For HR, the in- 
teraction seems to have resulted from the 
fact that the range through which HR 
varies within the adult is much larger than 
the range in children (see Table 6), a situa- 
tion which permits greater change to occur 
in adults. When the age difference in 
variability was eliminated by recourse to 
nonparametric analysis, there was no reli- 
able difference between the proportions of 


TABLE 1 


Mean VALUES or ALL PuvsroLoGICAL Measures IN THE Rest, NI, AND I CONDITIONS ror 
ADULTS AND CHILDREN 


rae iP , ee ] — . , ——. 


Age group 
Physiological measures Adults Children 

Rest NI I Rest NI I 
HR (bpm 72.86 77.43 81.02 92.50 94.02 95.03 
PC br tus 95.83 101.61 106.42 172.86 188.98 191.13 
(epm) 15.38 m aus 19.13 21.06 21.32 
EMG (microvolts) 5.35 7.94 10.58 5.29 en 1 0 85 

EEG 8-12 (microvolts) 7.86 7.15 6.81 9.86 ; : 


^ Adults so often held their breath during performance that RR score was not used. 
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TABLE 2 

Summary or Rxscums or ANALYSES OF VARIANCE 
or Ss’ Scomxs von Rest, NI, AND 

1 Coxprrioxs 


———— 


Source 4f F 
E ni — 
HR 
Conditions 
Adults 2/40 
Children 2/80 
All Ss 2/120 
Age 1/00 
Age X Conditions 2/120 
PC 
Conditions 
Adults 2/40 18.84 
Children 2/80 17.50*** 
All Ss 2/120 23.55*** 
Age 1/00 18.16*** 
Age X Conditions 2/120 71 
RR* 
Condition 
2/80 63.18*** 
Muscle Tension 
ion 
Adults 2/40 131.29*** 
Children 2/80 10.52*** 
All Ss 2/120 153.34*** 
Age 1/00 .08 
Age X Conditions 2/120 43.75*** 
EEG 8-12 
Conditions 
Adults 2/40 6.28** 
Children 2/80 6.25** 
All Ss 2/120 EZ 
Age 1/00 8.25** 
Age X Conditions 2/120 12.12*** 


adults (18 of 21) and of children (30 of 41) 
whose HRs rose. The RR of the children 
also rose very significantly. 

It appears that when allowances are 
made for age differences in range of varia- 
tion of HR and in direction of change of 
EEG 8-12, the children and the adults 
changed in a similar way in physiological 
levels as conditions changed from rest to 
NL It is at least possible to say that 
physiological measures obtained from chil- 
t€ Tes ge or between certain 
conditions as effectively as th i 
adults. 7 M a 

Changes from the NI to the I Conditions. 
The data on the physiological changes from 
the NI to the I conditions are also pre- 
sented in Table 3. Among adults, there 


were significant changes in the direction 
of greater excitation in every measure; but 
among children, only HR and RR differ- 
entiated the two conditions to a significant 
degree. On the four variables for which age 
comparisons could be made (i.e., exelud- 
ing RR) either there was a greater change 
in adults from NI to I than there was in 
children, or there was a significant change 
in adults where none existed in children. 
This summary required modification, how- 
ever, in the case of HR: the significantly 
greater change in adults may again have 
been a function of greater within-adult | 
range, because the analogous nonpara- 
metric test for interaction revealed no 
difference in the proportion of adults (17 
of 21) and of children (31 of 41) whose 
HR rose with incentives. 

Figure 6, based upon EMG data, can be 
viewed as a summary illustration of the 
effects of experimental conditions upon 
physiological levels. It includes the two 
modal effects: first, the similar degree of 
change in the two age groups from rest to 
NI; and second, the divergence of the two 
age groups in their degree of change from 
NI to I. 

It was shown in Tables 1 and 2 that the 
children had higher overall levels of auto- 
nomic activity than the adults. The poss 
bility existed that those children with 
adultlike low levels of activity might ap- 
pear more similar to adults than to other 
children in showing much stronger eleva- 
tions of such activity under the I condition 
than under the NI condition. The 
children with the lowest resting levels of 
HR (average 80 beats per minute or bpm) 
and the 10 with the lowest resting levels 
of PC (average 90 micromhos) were sepi 
rately analyzed, The mean change in 
from NI to I was .78 bpm, less than UP. 
change for the group of children as 4 whole, 
and not significant. The mean change A 
PC from NI to I was 4.5 micromhos, 
less than the corresponding change for the 
entire sample of children, and not s! d 
cant. Thus, even those children who ap 
similar to adults in resting level are nd 
similar to them in the patterns of € 
of HR and PC from the NI to the I condi 
tions. 


———— 
* See Footnote a, Table 1. 


— oce of the Rest and Control 
onditions. The control condition in the 
ildren was designed to assess the effect of 
ing alone upon levels of the physi- 
ological measures. When the CP levels were 
compared with rest levels, there were no 
Significant, or even suggestive, differences 
HR, PC, and EEG 8-12; there were, 
however, significant differences in RR (p < 
05), and EMG (p < .01), the control 
H Is being higher. The adults participated 
three different control periods. The 
ee were very similar to each other in 
s of the different measures, and there 
no difference between the control and 
conditions for any measure except, as 
ith the children, RR (p < .01). 
There was a very obvious difference be- 
tween the age groups in the performance 
the keypressing task in the CP condi- 
n. All Ss were instructed alike to press 
slow, regular pace approximating the 
n interstimulus interval of 4 sec. On 
average the children made about 62 
gularly spaced presses in a minute, 
While the adults made about 14 very regu- 
ar ones, In view of the already established 
ure of the EMGs of children to differ- 
ate the I from the NI conditions, even 
direction of trend, and in view of the 
that EMG during the frequent re- 
ding of the CP conditions was at the 
nd highest level of any of the 13 peri- 
Is measured in the case of children, the 


b. 


V The interaction is due to tbe difference between age groupe in direction, not amount of change. 
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TABLE 3 
Errecrs or Coxprmioxs vrox Pursiotooiat MiascuES: Meas DirreussCEA AND Tuns 
AssociaTED BroNIFICANCE Levers merwxzw Paras or Conorrtows rom Eacu Ace 
amm = 2 EES Ee eee —P —— — —⅜ — — 
Conditions compared 
Physiological measures NI mínus rest | I minus NI 
Adults’ Children's Interac- | Adults’ — Chidrems Interac 
b b timp 5 b tion $ 
HR (bpm) 4.5***  143** % 3.0% 1.01 co 
PC (micromhos) 5.78* 16.12**** ne | 4.81*** 2.15 ms 
RR (epm) MF, 1.93**** — | — ae "Ec ^N 
EMG (microvolts) 2.59*** 2.09**** ns 2.04** — 11 «.01 
EEG 8-12 (microvolts) —.71˙ .58* o | =H .08 na 


possibility seems strong that the left arm 
extensor EMGs in the children were a fune- 
tion primarily of the right ("active") arm 
flexor activity. 


Results from Session III 


The data from Session III were analyzed 
like the data of Session II. A comparison 
of the two sets of analyses is presented in 
Table 4. It is important to note that the 
values of the statistic 7 (Wilcoxon, 1949) 
listed in the table for Session II are based 
only upon the data of the 12 children who 
returned for Session III. The trends which 
appeared from the data of Session II also 
appear again in Session III, i.e., there were 
still significant differences between rest and 


NONINCENTIVE 
EXPERIMENTAL CONDITIONS 


Fic. 6. Muscle tension (EMG) as a function of 
age and experimental conditions. 
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TABLE 4 


Wiucoxow Ts nerwaen Parms o CONDITIONS IN Sessions II AND III, ron Scores on 


Purstotodtcal Measures, MOVEMENT, AND RT 


——— — — = — -— = — 
Conditions compared 
Measure Control minus rest 5 NI minus rest I minus NI 
LB—— ———— e - — 
n m Hu IH 11 m 
HR 5 48.0 qu 20.0 16.0 19.0 
PO 20 10.0** 11.0˙ 5.0% 39.0 17.0 
RR pr 28.0 on 6.0*** 24.0 51.0 
EEG 58-12 39.0 40.0 21.0 9.0** 26.0 53.0 
Movement 7.0 gue 0 2.0% 12.5 — 
RT — — — — 12.0* 6.0*** 


Note. — T» represent the sum of 


ve ranks when physiological measures are the basis of comparison. 7's represent tbe sum of 


positive ranks when movement and T scores are the basis of comparison. 
parisons, 


N- except as R 

IAN N = il for the test, 
Because of two sero differences, N = 10 for the test. 

Because of 8 rero differences, no test was possible. 


s 
b 

« 

*»«.9 |, 2-tailed teat. 
oo $ Se level: Stalled ust: 
p< 0 z 


NI in the physiological and movement 
variables, there were still no differences 
between the I and NI conditions, and the 
presence of the incentive resulted in much 
shorter RTs. Thus, the finding that the 
introduction of incentives improved per- 
formance markedly while having only 
slight effects upon physiological levels was 
a reproducible one. 

The control condition in the third session 
was not keypressing but simply listening 
to the stimulus tone. Neither control condi- 
tion differed from the resting condition 
when HR and EEG 8-12 were the variables 
of comparison. But where keypressing re- 
sulted in elevations of RR, listening did 
not; and where listening resulted in eleva- 
tion in PC, keypressing did not. Such dif- 
ferences, based upon only 12 cases and not 
counterbalanced for order, must be re- 
garded cautiously; but insofar as they may 
be reliable, they may constitute an example 
of what Lacey (1959) refers to as “situa- 
tional stereotypy,” the distinct patterning 
of levels of different physiological meas- 
ures to a given situation, with different 
patterns associated with different situa- 
tions. Such patterning may occur in the 
absence of any change in overall physio- 
logical excitement. 


Reaction Speed and Physiological Level 


The results concerning the relation be- 
tween physiological measures and RT are 


based only upon those 10 periods during 
which Ss reacted to blocks of stimuli in the 
RT task. Up to this point it has been shown 
that the RT performance of adults and 
children improved in similar ways when 
incentives were offered. In adults, the in- 
crease in speed was accompanied by a par. 
allel increase in the levels of measured 
physiological activity and a decrease in 
EEG amplitudes; but among the 41 chil- 
dren the only physiological changes a 
companying the improvement in per 
formance were increases in HR and RR. 
Reaction Speed at Low, Middle, and 
High Physiological Levels. The question 
now is, what is the nature of the function 
when RT is plotted directly against vary: 
ing levels of the different physiological 
functions? Figures 7 and 8 illustrate sue 
functions, based upon levels of HR an 
PC within each age group. Note that the 
three points on the abscissa are based upon 
different levels of physiological activity 1 
the same Ss; they are not based upon dif- 
ferent groups of Ss. The difference between 
the high and low levels of HR aversg 
8.5 bpm in adults, and 6 bpm in children 
or about 75-80% of the total intraindivit" 
ual range in each group. The difference 
tween the high and low levels of PC av 
aged 32.5 micromhos in adults, an i 
micromhos in children, or about 93% 0 
the total range in each group (see Table 6). 
HR was chosen for illustration becat“ 


l 
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it increased, as did reaction speed, very 
significantly in both groups under I condi- 
tions. Conductance was chosen because 
its average intraindividual range in chil- 
dren was relatively large, so that there was 
“room” within its range of variation for a 


systematic relation with performance to 
occur, if any existed. It is clear, however, 
that the variation in performance did not 
relate in any way to the three levels of HR 
or of PC within the average child. Within 


the average adult, on the contrary, there 
were significant monotonie increases in 
reaction speed as a function of increasing 
levels of HR and PC. The relations be- 
- tween levels of all other physiological 
variables and RT were not significant in 
either age group. 

In order to clarify the analyses next to 
be presented, a brief discussion of the re- 
sults plotted in Figures 7 and 8 is offered 

It is possible that the relations be- 
tween HR and reaction speed or between 
PC and reaction speed which existed among 
adults were artifactually generated be- 
cause the variance of each set of measures 
(autonomic and performance) may have 
been chiefly determined by variation in in- 
= centives, Furthermore, it is also possible 
that the apparent lack of any relation be- 
tween physiological levels and performance 
efficiency among children was a sampling 
artifact. That is, the experiment may have 
Sampled so limited a portion of the possible 


OW MEDIUM 
8 HEART RATE 
. Ft. 7. The relation between RT and HR. (HR 
has been divided into three levels—low, medium, 
and high—per S.) 


Fio. 8. The relation between RT and PC. (PC 
levels—low 


has been divided into three 
and high—per S.) 


range of physiological levels of each child 
that the flat curves of Figures 7 and 8 are 
actually composites of a number of indi- 
vidually lawful monotonic relations be- 
tween activation and performance, each 
one of which represents only a part of the 
postulated nonmonotonie, inverted U rela- 
tion. The activation levels of some children 
may have been entirely below the “opti- 
mum” level for the task; the activation 
levels of other children may have been 
entirely above such an optimum level; and 
the result of summing over Ss would be the 
illustrated flat curves. The analyses which 
follow were done to answer unequivocally 
the question whether levels of physiological 
activity were, in fact, related to reaction 


speed. 

Physiological Levels Associated with 
Worst Blocks of Performance. The inverted 
U hypothesis does predict a relation which 
does not depend upon the range of physio- 
logical levels that may empirically occur. 
Given that the range of performance values 
is wide (as it is in the present study—see 
Table 6) then, by the hypothesis, the worst 
performance value will be associated either 
with high physiological levels (“overacti- 
vation”) or with low ones (“underactiva- 
tion”). It follows that, of the 10 blocks of 
reactions made by each S, the block in 
which the slowest reactions were made 
should have been associated more often 
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TABLE 5 
Frequency or Ss Wnosk Worst PERFORMANCE Brock OCCURRED AT EITHER THE Two 


Hicuest og Two Lowest RANKS OF Each PHYSIOLOGICAL MEASURE 


Adults Children 
yi Two Two » 
Measure Two Two Total à c Total 
2 i J Va high low k 

: m di r i ranks’ ranks “eme 

3 po ho ! 
» 21 1 

EMG 20 1 8 9 40 5. 5 

sh UH Psi — 39 
EEG 3 40 9 6 15 
EEG 8-12° 21 0 3 


à The observed Na vary slightly from measure to measure because of the occasional failure in the recording in one physiological 


hi . 
i Bes Footnote a, Table 1 


* The highest rank for EEG 8-12 was assigned the period of lowest amplitude. 


than chance expectation with either the 
highest or the lowest levels of a physio- 
logical indieant. The frequency with which 
the worst performance block was accom- 
panied by 1 of the 2 lowest (Ranks 9 and 
10) or 2 highest (Ranks 1 and 2) ranks of 
every physiological measure was tabu- 
lated, and the results appear in Table 5. 
The expected frequency, on a chance 
basis, of the worst performance being as- 
sociated with 4 of 10 physiological levels 
is about 16 in the group of children. The 
highest observed frequency tabulated for 
the ranks 1, 2, 9, and 10 of any physio- 
logieal measure was 20, a nonsignificant 
departure from expectation. Among adults, 
the expected frequency was about 8.4, and 
the highest observed frequency was 9, 
again not significant. Worst performance 
blocks occurred among children about as 
often at the 2 highest levels of a physio- 
logical response as at the 2 lowest levels, 
all measures considered; in adults, the 
worst performance block occurred far more 
often at the low than at the high levels of 
a physiologieal measure, all measures con- 
sidered. It thus appears that the worst 
score of 10 highly variable performance 
scores may and often does occur at fairly 
moderate levels of recorded physiological 
activity. 

Discrimination of Extremes of Perform- 
ance Quality by Levels of Physiological 
Activity. If one hypothesizes a relation 
between level of physiological activity 
and quality of performance, then regard- 
less of whether the hypothesized relation 


is monotonic or nonmonotonic in form, one 
must assume that the levels of physiologi- 
cal activity associated with the best and 
worst blocks of performance ought to be 
fairly widely separated along the dimen- 
sion of variation of a recorded physiologi- 
eal activity. Specifically with regard to the 
present design, which recorded 10 ranks of 
activity (one for each performance block) 
for each physiological measure, it follows 
that the rank assigned to a measure of 
physiological activity associated with the 
best performance block should differ from 
the corresponding rank assigned to the 
worst performance block. This difference 
should be of about 4 or 5 ranks, if the 
hypothesized relation is of the inverted 
form, or about 8 or 9 ranks, if the hypothe- 
sized relation is monotonic. 

In fact, when these predictions welt 
tested by calculating the actual different? 
between ranks of physiological activity 
associated with best versus worst perform- 
ance blocks, there was no evidence sup- 
porting either hypothesized relation. 
chance distribution of differences between 
ranks of physiological activity associate 
with any two levels of reaction spee 
would result in small differences of one on 
two ranks in about .38 of the cases in 
sample. The actual proportion of on 
small differences among adults average 
29 for all physiological measures (an 
.24-.35). The comparable proportio 
among children was an average 0 ' 
(range 23-38). This incidence of Vo 
small differences of only one or two rah 
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between the physiological levels associated 
with opposite extremes of performance 
efficiency was slightly, although not signif- 
icantly, less than chance expectation in 
each group. There is, thus, no support for 
the expectation that fairly large differences 
in physiological activity will be associated 
with extreme differences in efficiency of 
performance. 
Discussion 

The results of this section may be 
itemized as follows. First, reaction speed 
was strongly associated with the major 
independent variable, presence or absence 
of incentives, to about the same degree in 
both adults and children. Second, in adults 
there were strong relations between incen- 
tive levels and every physiological meas- 
ure, but in children the relation existed 
only for the two measures, HR and RR. 
Third, in adults, there were significant re- 
lations (monotonic increasing) between 
reaction speed and the levels of both HR 
and PC; but among children, there was no 
relation between reaction speed and any 
physiological measure. Fourth, from theo- 
retical assumptions which specify mono- 
tonic or inverted U relations between level 
of physiological activity and efficiency of 
Performance, two predictions were drawn: 
One specified that the block of slowest aver- 
age reaction speed should be associated 
with either extreme of the activity of a 
physiological measure; the other specified 
that the blocks of fastest and slowest aver- 
age reaction speed should not occur at near 
points along a dimension of physiological 
levels. Neither prediction was supported in 
either age group. 

The chief question in these data is: What 


|. accounts for the considerable age differ- 


ences in the physiological response to in- 
centives and in the relations between 
physiological response and performance? 
Recall that the intraindividual range of 
variation of the physiological measures in 
children was adequate to permit systematic 
changes of the kind shown by adults to 
occur, and that, in fact, the children did 
show physiological changes as great as 
those of adults when conditions changed 
Tom rest to NI. The children were not, 


then, at any “physiological upper limit,” 
though they were operating at relatively 
higher physiological levels than adults (a 
fact consistent with other reports—e.g., 
Lucas, Pryor, Bost, & Pope, 1933). 

These age differences may perhaps be 
best accounted for with reference to in- 
vestigations in which adults behaved much 
like the children of this study. Consider, 
ior example, a study reported by Malmo 
(1963) in which a group of adults demon- 
strated very reliable differences in accu- 
racy of manual tracking, with no accom- 
panying changes in any of a large battery 
of physiological measures. These results, 
which are similar to those found in the 
child Ss of the present investigation, were 
attributed to the differences in instrue- 
tional set given to Malmo’s Ss: In one 
condition (“unified set”) they were told to 
track manually to an auditory cue; in the 
other condition (“divided set”) they were 
also told to track manually to the auditory 
cue, but to expect at any moment to have 
to track, in addition, pedally to a vibratory 
cue. It was, of course, the divided-set condi- 
tion in which the poorer performance oc- 
curred, even though, for the experimental 
periods compared, Ss were never actually 
required to track pedally. An interpreta- 
tion of the decremental effects of divided 
set is that such a condition prevents 8 
from fully organizing a dominant sequence 
of responses because he must maintain 
another set of responses in partial readi- 
ness—there is confliet between competing 
organizations. 

Something akin to such a state of con- 
flict seems to have been present among the 
children during the NI condition. It is well 
known that children are not as effectively 
motivated by delayed reward as adults are 
(Bialer, 1961). (An example in the present 
study is the performance of the two groups 
in the preliminary warm-up blocks, for 
which no incentives were offered: the adults 
performed at their best, the children at 
their worst.) Thus, though the adult may 
have interpreted the NI blocks (presented 
as “practice” blocks) as integral parts of a 
goal-directed sequence, the children very 
likely did not. Rather, it seems more 
probable that the NI condition was for 
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them a state of conflict between a tend- 
ency, on the one hand, to obey E's instrue- 
tion to sit quietly and work, and a tend- 
ency, on the other, to escape from an 
unrewarding and physically restricting 
task. The evidence for these inferences in 
the behavior of the children is the frequent 
incidence of restless movement during NI 
trials, interpreted here as a symptom of 
divided attention or of inattention to the 
task in much the same sense as Luria 
(1932) interpreted irregular motion as 
evidence of conflict. 

Malmo’s study represents a case in 
which conflict or divided set was induced 
in normal adult Ss. There are other reports 
of results obtained in adult samples which 
parallel those found here among children. 
Malmo and Shagass (1949) found that 
among anxiety neurotics and early schizo- 
phrenies the responses chiefly differentiating 
periods of stress due to pain stimulation 
from periods without stimulation were not 
autonomic and EEG responses, but rather 
movement responses of finger and head, 
neck muscle potentials, and respiratory 
irregularities of the sort used in this study 
as an index of trunk movement. In a nor- 
mal control group, however, no such “split- 
ting“ of overt and covert responses oc- 
curred; diffuse motor responses were 
inhibited, and motor control was main- 
tained. A recent study by Mirsky and 
Cardon (1962) tested eight normal adults 
on vigilance tasks under the effects of 
chlorpromazine and under the effects of 
sleep deprivation. Although both manipu- 
lations resulted in performance decrement, 
the decrement under sleep loss was accom- 
panied by systematic changes in physio- 
logical levels, but the decrement under 
chlorpromazine was not. These studies are 
instances, again, in which clinically or 
experimentally disturbed adults, like the 
sample under divided set in Malmo’s study 
or like the children in this one, have shown 
changes in perceptual-motor or other overt 
behavioral responses which had no accom- 
paniment in physiological changes. The 
source of the conflict or divided set differs 
from study to study; but it is contended 
here that youth, psychosis, some drugs, 
and conflict-producing instructions have 


the common effect of rendering the organ- 
ism highly susceptible to task-irrelevant 
cues and that such an effect is capable of 
making changes in overt responses clearly 
independent of changes in physiological 
responses. 

On the other hand, physiological and 
motor variables are sometimes strongly 
related (Duffy, 1962) as in the case of the 
covariation of HR and reaction speed 
among adults of this investigation. Is it 
then possible to conclude that under nor- 
mal conditions there is some direct relation 
between activation and performance? The 
view here is that such a conclusion is nei- 
ther necessary nor justified because, in the 
present case, it was the manipulation of 
incentive level, not of HR, which was the 
independent variable. 

The physiological variables in this study, 
as in others similar to it (Belanger & 
Feldman, 1962; Freeman, 1940; Stennett, 
1957b) are measured concurrently with 
the performance measure; they have no 
priority in time. This being the case, one 
is not justified in assuming that variation 
in level of physiological activity is pro- 
ducing variation in performance any more 
than one is justified in assuming the con- 
verse. 

In view of the considerations just stated, 
perhaps the simplest way to conceptualize 
the results of this study, or any study in 
which covert physiological and overt 
motor variables are concurrently measured, 
is to assume that both the overt and covert 
behaviors are affected chiefly not by each 
other, but by whatever antecedent manip- 
ulations have been made. The argument 
is not that physiological and perceptual- 
motor responses are completely independ- 
ent; they both occur, after all, within à 
system in which interactions of all kinds 
are characteristic, and it is obviously true 
that insults to the head and body c9? 
directly produce decrement in perform- 
ance. What is being maintained is at 
under normal conditions the two sets ? 
measures ean be parsimoniously considere 
as responses which are largely independent 
not related by any given function, and Pd 
so organized that one set has any specia 
influence over the other. A well-known view 
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(Bindra, 1959; Duffy, 1962; Hebb, 1955; 
Malmo, 1959) is that the physiological 
measures may represent, with varying 
degrees of validity, the hypothetical con- 
struct known as activation, and that ac- 
tivation operates upon effieieney of per- 
formance. But it is most unlikely that this 
view can be tested with the peripheral 
measures usually used as indicators of 
activation because the investigator can 
never be assured that his S’s response to 
stimulus change is not itself producing in- 
dependent, though apparently correlated, 
changes in both the perceptual-motor be- 
havior and the physiological indicants of 
activation. 

The interpretation of the data offered 
here as an alternative to an explanation 
based upon activation is virtually identical 
to the “multiple-concurrent response“ 
model offered by Eriksen (1956) as an 
interpretation of the “subception effect” 
(Lazarus & McCleary, 1951) to replace 
the interpretation based upon the notion of 
“unconscious discrimination.” Similar in- 
terpretations, discussed with reference to 
the relations between physiological activity 
and quality of performance, have been put 
forward recently by Church (1962) and 
Mirsky and Cardon (1962). 

In the discussion above, the differences 
between children and adults have been 
Interpreted, not as maturational differ- 
ences of a gross physiological sort, but as a 
difference in psychological response to the 
Situation, in which the children were 
especially prone to develop conflict. But 
there was one result in which maturational 
differences seem to have been directly 
tesponsible for the group differences. It was 
the differential response of EMG. In chil- 
dren, muscle tension was actually less 
during I than during NI conditions; yet 
their EMG scores during the control, sim- 
ple keypressing condition were very high, 
at the same time in which autonomie meas- 
üres indicated relaxation. These results are 
difficult to explain without reference to the 
fact that the muscles of 6-year-olds are very 
different from those of adults, both in terms 
of Composition and of proportion of body 
Weight (Zubek & Solberg, 1954). Central 
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control of muscle action seems also to be 
less well differentiated in the young child 
than in the adult. Thus, a recent develop- 
mental study by Missiuro (1963) reports 
that flexion of the right biceps is accom- 
panied, in the young child but not the adult, 
by strong EMG activity in the left extensor 
(triceps). Such an effect helps explain 
why there was so much measured left- 
extensor EMG during the otherwise relax- 
ing CP condition: The children were 
making a great many flexor movements 
with the right hand. 

A final result has some relevance to the 
choice of autonomie measurement in re- 
search. HR was the most reliable physio- 
logieal differentiator of experimental con- 
ditions in each age group. This is a result 
which has been found previously in this 
laboratory in studies of adults (MacNeil- 
age, 1961; Schnore, 1959; Stennett, 1957b;* 
Weiffenbach, 1962) and which has also 
been recently reported by Lacey, Kagan, 
Lacey, and Moss (1962). Nevertheless, PC 
has been the classical measure of arousal; 
and both Haywood and Hunt (1963) and 
Mandler, Mandler, Kremen, and Sholiton 
(1961) have in recent papers argued the 
superiority of PC over HR as a measure of 
arousal. It is probably true that PC is 
more sensitive than HR to environmental 
change—PC is a well-known part of the 
orienting response, and it will rise briefly 
even if the environmental change is an 
instruction to relax. But this indiscrimi- 
nate sensitivity to change renders PC 
somewhat less effective than HR in index- 
ing the physiological effects of motiva- 
tional conditions which are maintained 
over appreciable periods of time. Many 
studies of arousal do not, after all, concern 
themselves especially with the orienting 
reflex. 

To summarize this section, with refer- 
ence to the general question of the age 
differences discovered, it is the writer’s 
view that, with the possible exception of 
the EMG responses, the differences are 


The reference is to HR data which Stennett 
gathered for his dissertation, but did not analyze. 
The author analyzed them in the course of this 
investigation. 
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TABLE 6 
COMPARISON or Abtes AND CHILDREN WITH Resrsor TO ÁVERAGE INTRAINDIVIDUAL 
Raxor or VARIATION or MEASURES dus " 
Range 
Variable All experimental periods | Performance blocks only 
Adults — Children D Adults Children D 
— mir i pt m 7 4.3" 
HR (bpm) M.4 8.8 5.6** 11.9 7.6 Ast 
PC — 41.8 78.0 36.2*** 34.7 05.9 32.2 
RR* (cpm) — 5.2 — -— 3.9 — 
EMG: Left-Forearm Ex- 15.2 13.5 1.7 14.0 12.2 8 
tensor (microvolts) A E 
EEG 8-12 (microvolts) 6.5 8.0 1.5 4.6 c'a ].8** 
Movement (Rating 0-3) 2.4 Te "v 2.1 


1.7 


RT (msec.) 


107.6 


evidence, not so much of age differences in 
physiological function, as of differences in 
the way in which the child and the adult 
responded to the experimental conditions. 
The adult differed from the child with re- 
spect to characteristics such as tolerance 
for delay of rewards, capacity to inhibit 
competing responses, capacity to remain 
still, desire to impress E, strength of the 
motivation to achieve, and so on. These 
characteristics fall, to use a classical 
distinction, more under the heading of 
learning than of maturation. 


Concordance of Physiological Measures 


Before comparing the within-S covaria- 
tion of physiological response measures in 
children with the corresponding covariation 
for adults, we must look at the average 
range of variability of the measures 
within Ss over all the experimental periods 
from the initial to the final rest periods, in 
order to determine whether the two age 
groups were sufficiently similar in this 
regard to permit valid comparisons of the 
correlations between physiologieal meas- 
ures. If, for example, PC and HR both 
varied to a larger degree from period to 
period within Ss in the adult group than 
they did in the ease of the children, a 
larger correlation between those physio- 
logical measures in adults might be partly 
accounted for by the fact that the size of 


ranges of the variables measured. Table 6 
presents the mean intraindividual range of 
each measure for each age group. The dif- 
ferences between the ages with reference to 
the intraindividual range of variation of 
a measure was determined for all measures 
by the Mann-Whitney U test or, in the 
case of movement, by a median test. 
major age differences in the intraindividual 
range of variation occurred in HR, which 
varied more widely within adults than 
within children, and in PC, which varie 
more widely within children than wi 
adults. D 
Table 7 presents the average intraindi- 
vidual rho's between pairs of the physio- 
logieal variables for each age group. 
significance levels attached to the average 
rho's shown were determined by transform: 
ing every coefficient to a 2 score (ie, 
Fisher's transformation), taking the mea? 
of the z scores and determining the signifi 
cance of that mean. Age differences 
tween the sizes of corresponding average 
coefficients were evaluated by median tes! 
the dichotomies being adults versus C? z 
dren, and above- versus below-medi@? 
coefficients. In each group there was 5 
well-marked cluster of highly intero" 
related EEG amplitude scores, an » 
groups did not differ in the size of we 
correlations. There was also a cluster“ 


observed «correlations depends upon 
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TABLE 7 


Avexace IwTRAINDIVIDUAL Corretations (Ruo’s) serween Pars or Parstotocreal Mast ans 


= ————— Ml 


EMG 


Measure HR PC RR* EEG $-12 EEG!17-2206 EEGO 
46%, — A ttt -. 16** -. 1° -, n 
.12* — 3% —.1% — 0 — 0 
30% 0 — — — - 
08 07 b. ux -.05 —. 07 —. 
05 02 09 04 43*** * 
01 -.02 05 02 * % 
P 
— lower i i Meh rank 
ò Erh mer ES dE the corresponding coefficient for children at the .01 level. 
4 Significantly greater than the corresponding coefficient for children “ the W evei. 


each group which might be termed “so- 

matic.” In this latter cluster, the correla- 

tions among adults were significantly 
higher than the corresponding ones among 
children, though it is possible that the 
relatively high average rho between HR 
and RR in children may not have been 
exceeded among adults had measurement 
of adult RR been justifiable. The EMG 
measure in children was only marginally 
associated with the autonomie measures, 
while in adults it was fully integrated 
with them. The two clusters, EEG and so- 
matie, were largely independent within 
each age group. 


Discussion 

The positive coefficients of correlation 
among autonomic and EMG variables 
within the average adult are of a magni- 
tude previously reported for adults (Hov- 
land & Riesen, 1940; Lazarus et al., 1963; 
Sehnore, 1959). A general activation factor 
4s readily inferable from such a pattern. 
But what, then, is to be made of the much 
lower coefficients occurring in the children? 

The low  intraindividual correlations 
among somatic variables in children may 
have some bearing on the question of a 
communal drive mechanism. Small though 
the correlations of Table 7 may be, they 
are still positive; and two thirds of them 
are significant. The question is why they 
are so much smaller than the corresponding 
figures for adults, There is one factor which 
ean serve to lower intraindividual con- 


Significantly greater than the corresponding coefficient for children 
p<... 


cordance, but cannot serve to increase it. 
That factor has already been referred to 
as situational stereotypy, i.e., the phenom- 
enon in which different stimulating condi- 
tions produce characteristically different 
patterns of the activity of various bodily 
responses. Thus, for example, Lacey (1959) 
reports four situations, labeled “visual 
attention,” “empathic listening,” “think- 
ing,” and “withstanding pain,” the HR 
and PC responses to these being the meas- 
ures of interest. For every situation, a 
majority of his Ss showed an increase in 
the PC response; but the HR response 
varied from predominantly decreasing in 
the visual-attention condition to predomi- 
nantly increasing in the withstanding-pain 
condition. The result is an essentially zero 
relation between the two autonomic meas- 
ures. 

Applying the example to the present 
ease, the lower concordances of the chil- 
dren might, then, be considered the result 
of the fact that normal children are more 
reactive to change in their environment 
than normal adults are, so that the same 
“distal” sequence of experimental situa- 
tions might generate more "proximal" 
situational change in the child than in the 
adult. 

There is some evidence in the data which 
supports such a view. Table 6 showed that 
the range of reaction speed in the average 
child was far greater than in the average 
adult. Variability of response may be 
taken as evidence of variability of stimuli 
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(since under identical stimulus conditions 
the organism must emit identical re- 
sponses). Hence, it follows that the chil- 
dren were responding to a larger variety 
of cues than the adults were. Such rea- 
soning may be applied to the data in a 
more direet way. Assuming that varia- 
bility of reaction speed from block to 
block across the session is a valid index of 
the number of cues or situations to which 
S was responding, then there should be an 
inverse relation between range-of-perform- 
ance scores and strength of concordance 
within each age group, separately analyzed. 
There were 10 adults who had above- 
average intraindividual rho's for all pairs 
of the variables HR, PC, and EMG. 
These 10 “highly concordant” adults had 
smaller intraindividual ranges of reaction 
speed than the 11 “low concordant” adults, 
a difference significant at the .05 level 
when evaluated by a one-tailed test of the 
Mann-Whitney statistic U. There were 11 
children who were highly concordant, 
having had above-average intraindividual 
rho’s between all pairs of the variables 
HR, PC, and RR. These 11 children had 
smaller intraindividual ranges of reaction 
speed than the 30 low concordant children, 
and the difference was significant by a one- 
tailed test of U at the .10 level. Such dif- 
ferences, though they are of but marginal 
significance, provide at least suggestive 
evidence that situational variability, in- 
dexed by intraindividual variability of 
perceptual-motor behavior, is related to 
intraindividual physiological concordance. 


In view of such a relation, it is possible 
that the common finding of low but positive 
intraindividual correlations among somatic 
measures is evidence primarily of the fact 
that severe limitations upon situational 
variability are typically, and of necessity, 
imposed by laboratory designs. Thus 
matrices of positive intraindividual corre- 
lations are necessary for the inference of a 
communal drive mechanism, but they will 
not be sufficient for such an inference until 
it is demonstrated that the positive corre- 
lations among physiological responses exist 
regardless of the variety of the situations 
to which Ss are exposed. 

These results on concordance, along with 
results of the previous section, lead to the 
conclusion that the conflict or disorganiza- 
tion resulting from responding to multiple 
cues (e.g, a “divided-set” condition) not 
only renders perceptual-motor responses 


independent of physiological responses, 
but tends to make one physiological re- 
sponse vary independently of another. 
And EMG data of this section also fit well 
with those of the previous one: The muscle- 
tension response in children does not have 
the same motivational significance that it 
has in adults. 


Adaptation 


across the session in the response levels 0 
the physiological and overt variables, in 
the form of the number of Ss in each ag? 


TABLE 8 
NumBER or Cases IN Each AGE Group SHOWING DECREASES OR INCREASES IN THE 
Activity OF THE VARIOUS RESPONSES OVER THE SESSION 


Adults 
Variable N de- Nin- 
creas- creas- ? 
ing ing 

HR 16 5 «.05 
PC 21 0 «.001 
Muscle Tension 14 6 ns 
EEG 8-12 12 8 ns 
RT 20 0 <.001 
Movement 14 4 «.03 


Children 


N in- 
creas- b 


difference of 
Pee for 
adults versus 

children 


N de- 
creas- 


21 20 ns ne 
20 21 ns 


Sessional Changes 
Table 8 presents the data on changes | 
<.02 <.001 


Note.—A “decrease” is a | i i 
EEG Siz. valuations of 6 ee score later in the session foi 
nificance levels are for the 2-tailed 


r HR, PC, EMG, and movement, but a higher score for 


test, 
Ns less than 21 for adults and less than 41 for children indicate that some Ss showed no change. 


RT ani 
are by sign test; evaluations of age differences in frequency of change are by chi square all sf | 
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TABLE 9 
AVERAGE CHANGES IN Levers or Responses WITHIN THE NI AND THE I BLOCKS 
| Adults Children Difference in 
trend, adults 
Me: 
feasure Part of block Part of block children 
1 | 2 | MEI IE | x 
—————— 0134: ĩ ͤ v o . 00e . 
A. Average change within NI blocks 
RT (msec.) 202 195 198 20.2% 354 372 | 380 24.87 
r r 2 4. LLI d .. 
PC (micromhos) 105.8 | 102.5 | 100.8 |29.8***| 186.2 184.7 np 3.41 
ore Tension (micro- 6.7 7.8 7.8 |16.2°**| 7.0 7.1] 1.0 7.07 · 
volts) 1 à 
EEG 8-12 (microvolts) 7.0 7.2 7.8 | 4.6 10.5 10.5 | 1.0 1.64 
HR (bpm) 77.0 | 77.8 | 77.7 | 2.6 93.7 94.2 | 7.05*** 1.32 
B. Average change within I blocks 
RT (msec.) 191 186 190 2.1 341 363 376  |22.3*** 9.25** 
PC (micromhos) 107.2 | 107.2 | 105.6 | 7.7* | 191.8 184.7 | 5.5* «1.0 
gene Tension (micro- 8.2] 10.2 13.4 25.2 7.6 6.7 | 5.5“ 14.90*** 
volts) 
EEG 8-12 (mierovolts) 6.7 6.8 6.9 | 4.2 10.5 10.6 | 1.0 «1.0 
HR (bpm) 80.7| 81.5 80.7 3.1 94.7 95.5 | 2.95 «1.0 


Note.—T'he evaluation of the difference in trend was made by chi square tests on the number of Ss in each age group who increased 


or decreased from the first to the last part of the block. 
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group who showed a rise or a fall in the 
level of response of a variable. The scores 
used to determine sessional changes were 
the average level of a response in the first 
five performance blocks of a session, and 
the corresponding average level in the last 
five blocks; each set of five blocks con- 
sisted of three NI and two I blocks. There 
was no evidence of adaptation of any of 
the responses in the children: Physiological 
and performance responses stayed at 
Toughly constant levels, and the incidence 
of restless movement increased. Among the 
adults, there was strong evidence of adap- 
tation of every response excepting EMG 
and EEG 8-12; and the adults habituated 
to a significantly greater degree than the 
er for every variable except EEG 8- 


Changes with Blocks of Reactions 


Table 9 presents the data concerning the 
average change in the various responses 
Within the NI (Part A.) and the I (Part 
B.) blocks of reaction. The entries in the 


* Physiological gradients for children are based upon only two samples within a block. 


table are means. The analysis of change 
within a group was done by Friedman's 
xr (Siegel, 1956); the test of age differ- 
ence in trend was done by chi square, com- 
paring the number of adults and children 
who changed either up or down in response 
level from the beginning to the end of a 
block. 

There was a significant within-block 
adaptation of PC in each age group and 
under each condition. In performance, how- 
ever, the groups changed in significantly 
different ways, the adults having made a 
net gain in speed as the block progressed, 
and the children having lost speed. The 
third notable age difference in gradients 
of change within blocks occurred in the 
muscle tension response: adults showed 
strong increments (negative adaptation) 
in EMG, and children did not show any 
change as the series of reactions pro- 
gressed. 

In order to find out whether additional 
experiences in the laboratory might cause 
children to show at least the beginnings of 
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adult patterns of change in response levels 
over time, the records of the 12 children 
who returned for the brief third session 
were examined and compared with their 
second-session records. There was no indi- 
cation whatsoever that the pattern of 
response changes varied with an additional 
session in the laboratory; physiological 
responses did not decline over the third 
session, and within-block patterns of 
change were no different from what they 
had been in Session II. 

Discussion 

Over the session, the adults adapted in 
all responses, as would be expected where 
a repetitive task is involved. The 6-year- 
olds, however, failed to habituate in 
physiological and perceptual-motor re- 
sponses. In this failure they resemble the 
groups of psychoneurotie (e.g., Malmo & 
Wallerstein, 1955) and schizophrenic (e.g., 
Cohen & Patterson, 1937) adults already 
mentioned in the introduction. 

The lack of adaptation common to 
children and groups of clinically disturbed 
adults may have similar origins. The 
assumption has already been made, in the 
section on concordances, that the low 
intraindividual concordance in the children 
was a function of the relatively large num- 
ber of different situations to which they 
were responding. Earlier, evidence was pre- 
sented in support of the interpretation 
that the children were in a state of con- 
flict, or divided set, particularly under the 
NI condition. Their failure to habituate in- 
dicates that their susceptibility to the influ- 
ence of novel and task-irrelevant cues did 
not diminish as the session progressed. It is 
just such a persistent response to irrelevant 
cues to which Shakow (1962) attributes the 
failure of schizophrenics to habituate in RT 
and HR. Neither group, children or schizo- 
phrenics, seems to develop a “task set” of 
sufficient strength to exclude what Shakow 
refers to as the "minor sets" evoked by 
task-irrelevant internal and external stimu- 
lation. 

There was some evidence that the chil- 
dren did adapt, if not over the session as a 
whole, at least within particular periods of 
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it. During the 75 sec. of each block of reac- 
tions, they showed a decline both in skin 
conductance and in reaction speed; but the 
adaptation of one period never persisted 
to the next. Each new instruction seems to 
have been sufficient to dishabituate the 
children. If adaptation can be taken as 
evidence that responses are being made to 
a relatively unchanging set of cues, then 
the unit of stability of such cues, for the 
children, was the single block. In con- 
trast, the extensive and continuous adapta- 
tion of the adults suggests that they were 
responding to the entire session as a unit. 

One question arising from age differ- 
ences in adaptation has been ignored until 
now. It has to do with the course of reac- 
tion speed within a block of reactions. The 
speed of the children simply declined 
monotonically from the beginning to the 
end of a series of reactions. Among the 
adults, reactions were slow at the beginning 
of a series, then they speeded, and then 
slowed near the end. Discussion of this 
difference requires some of the data of the 
next section and will be postponed until 
then. 

It may be noted, finally, that among 
adults, the positive slope of the EMG re- 
sponse gradient within the block, and the 
relatively steeper gradient slope associated 
with the I blocks, are both phenomena 
which replicate the results of a number 0 
previous studies (Bartoshuk, 1955; Belan- 
ger, 1957; Stennett, 1957b; Surwillo, 1956) 
in which similar within-trial gradients 
were found in the responses of both active 
and passive muscles. The phenomenon has 
been sufficiently replicable over a num er 
of studies that one may expect with great 
confidence that the more one motivates a 
adult to perform, the greater will be bis 
rise in muscle tension from the beginning 
to the end of his performance trial. Hence 
the failure to find gradients in muscle te 
sion in the children was the more remare 
able and reinforces a point made in, 
discussion of the results of the previous 
sections: that the muscle tension respons 
in 6-year-old children does not have t 
same motivational significance that it has 
in adults. 
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Efject of Interstimulus (Preparatory) 
Interval upon RT 


For each S the median RT following all 
occurrences of the 12 long interstimulus 
intervals was compared with the median 
RT following all occurrences of the 12 short 
intervals. Every one of the 21 adults re- 
acted with longer latency (by 18 msec. on 
the average) following the shorter inter- 
vals than following the longer ones; 29 of 
the 41 children did so (by 14 msec. on the 
average). Reactions following the short 
intervals were of longer than average 
latency 72% of the time, among all of the 
adults; the corresponding figure for the 
children was 60%. A chi-square analysis 
of the number of individuals in each group 
responding with longer latencies to the 
short intervals yielded a value of x? = 5.86 
(p « .02), indicating that the adults were 
affected by the length of the interstimulus 
interval to a significantly greater degree 
than were the children. 


Discussion 


It is a common finding in studies having 
adults as Ss that when preparatory inter- 
vals vary around some mean value, reac- 
tion speed is slower to the shorter intervals 
and faster to intervals of mean duration or 
greater (Drazin, 1961; Karlin, 1959; 
Klemmer, 1956). The effect is reported to 
be especially marked among schizophrenic 
patients (Zahn, Rosenthal, & Shakow, 
1963) and geriatrie Ss (Botwinick et al., 
1957; Botwinick & Brinley, 1962). The 
effect seems to depend upon the fact the 
typical S comes to develop some temporal 
expectancy about when, following a pre- 
paratory stimulus, the reaction signal is 
most likely to occur. He readies his re- 
Sponse, apparently, at some interval 
slightly less than the mean interval follow- 
ing the preparatory signal; and so his 
temporal set is disconfirmed by the shortest 
intervals of the series, with relatively long 
latencies as the result. 

Thus the presence of a strong effect of 
Preparatory interval upon RT may be 
laken to be evidence of some control over 
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the response by an internal, anticipatory, 
temporal response set.' The relatively 
weak effect in the data of the children may 
then indicate that control over the response 
remained primarily exteroceptive: They 
began their response at the onset of the 
stimulus, with little or no anticipatory 
preparation, relative to that shown by the 
adults. The lack, in children, of a well- 
developed internalized rhythm response is 
an interpretation which is supported by 
two other data already adduced: First, 
they were unable in the CP condition to 
keypress in rhythm with the stimulus 
pace, without prompts; and second, they 
did not show evidence of the sort of 
rhythmic breathing common in adults. 

Finally, it was noted in the section just 
previous that the adults began any series 
of reactions in a block with slow reactions, 
then speeded, and finally slowed again 
toward the end of a block. The probable 
explanation rests upon the fact that the 
first stimulus of each block had a “prepar- 
atory" interval (from the time E said 
Go“) which was both very unpredictable 
and very short. It probably averaged 2.5 
sec., but was not controlled because it de- 
pended upon how quickly E had stopped 
the RT mechanism at the end of the 
previous block. The adults must then have 
responded to this highly unpredictable 
initial “foreperiod” with a disorganizing 
uncertainty; in any case, the initial RT 
was almost always long. Once the stimulus 
program was started, however, unpre- 
dictability of intervals fell to usual levels, 
permitting both improved reaction speed 
and greater relaxation on the part of S. 
For the children, if they had no strong ex- 
pectancy about the average interstimulus 
interval, an excessively short one would 
not have been especially surprising or 
disorganizing. It seems likely that the 
children reacted more quickly to the earlier 
tones simply because they listened best to 
the early tones. One need only assume that 
the standard starting instructions evoked 
strong attentive listening responses early 
in the block, and that attention grew 
weaker with time. 
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Age Differences in EEG Responses 


Changes Associated with Experimental 


Conditions 


Figure 9 illustrates the changes in am- 
plitude of the 2-4 cps (delta), 6 cps 
(theta), 8-12 cps (alpha), and 17-28 cps 
(beta) activity as a function of condi- 
tions for both age groups. Two major 
phenomena are summarized by the figure. 
First, as would be expected from the 
concordance coefficients of Table 7, the dif- 
ferent frequencies covary across conditions 
within each age group. The second and 
most obvious feature of Figure 9 is the 
clear interaction between the ages, signifi- 
cant at less than the .01 level for each of 
the frequencies, in the direction of ampli- 
tude change as a function of conditions 
(see Tables 2 and 3 for the statistics on 
alpha, which are representative). The inter- 
action is clearest in the comparison between 
the rest and NI conditions, and it may be 
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recalled that it was between these two 
conditions that levels of somatic activity 
rose most sharply in both groups. 

Since it has been shown by Stennett 
(1957a) that alpha amplitudes rise and 
then fall as PC rises from a low to a moder- 
ately high level, it was considered possible 
that the same effect might have been oc- 
curring in the children. To check this pos- 
sibility the average HRs of each child in 
each of the three conditions were ordered 
from low to high, and the pattern of 
alpha-amplitude changes associated with 
these rising HRs was determined. Table 10 
presents the number and proportion of Ss 
in each group falling into each pattern 
category. 

A plurality of the children showed rising 
alpha amplitudes with increasing HR, but 
a majority of adults showed decreases in 
alpha amplitudes with increasing HR. It is 
this demonstrated nonlinearity of EEG 
amplitude changes in relation to linear in- 
creases of other somatic measures which 
has made interpretation of EEG data of 
the previous sections difficult. It has re 
sulted, for example, in great variability of 
the EEG amplitude change scores of chil- 
dren from the NI to the I conditions, be- 
cause while some of the children began to 
show EEG blocking effects concurrently 
with the rise of autonomic levels in Te 
sponse to the introduction of incentives, 
other children showed continued increases 
in EEG amplitude. 


TABLE 10 
NUMBER AND PERCENTAGE or INDIVIDUALS SHOW 
ING VARIOUS PATTERNS OF ALPHA AMPLITUDE 
CHANGE AssocraTED WITH Incrnasina HRS 


Pattern 
No 
change 
Group Mono- Mono- Increase, or 
tonic tonic then gecrease 
decrease increase decrease then 
increase 
Adults 
N 12 2 4 2 j 
% 62 9.5 19 9. 
Children 
N 1 15 8 53 
% 26:8 36.6 19.5 175 
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Differences in Frequency and Amplitude 

The median dominant alpha frequency 
of the children was 8.65 eps. Four of them 
produced frequencies below 8 cps, the 
lowest being 7.1 eps; 14 others produced 
frequencies above 9 cps, the highest being 
10 cps; and for 4 of the children no domi- 
nant frequency could be counted, perhaps 
because the records of each of them were 
somewhat “noisy” appearing combina- 
tions of very fast and slow activity. Among 
adults, the median dominant alpha fre- 
quency was 10.8 cps; two adults had 
dominant frequencies less than 10 eps, the 
lowest being 9 eps; five others had what 
are called “low voltage, fast” records, with 
occasional bursts of sinusoidal activity at 
14 eps or faster. 

The relative contributions of the ampli- 
tudes of each of the three measured fre- 
quencies to the total measured output was 
another source of difference between the 
age groups. As can be inferred from Figure 
9, children had relatively, as well as abso- 
lutely, more amplitude at 6 cps than 
adults. There was evidence, however, that 
the relatively great 6-eps amplitude of the 
children resulted, to some extent, from the 
faet that their dominant alpha frequency 
(8.65 eps) affected the output of the 6-cps 
resonator to a greater extent than did the 
dominant alpha (10.8 eps) of the adults. 
The cutoff characteristics of the filters and 
resonators were not perfect. However, the 
outputs of the 2-4 (delta) and the 8-12 
(alpha) filters were independent at all 
Voltages. The proportion of total measured 
activity represented by 2-4 eps activity 
was .19 for the children, and .11 for the 
adults. It is clear that the slower frequen- 
cles are far more dominant in 6-year-old 

children than in adults. 


EEG Changes Associated with the Key- 
pressing Response 


For both adults and children, reliable 
changes in the amplitudes of the alpha and 
beta (but not theta) frequencies occurred 
m association with the series of time 
Periods before, during, and after the re- 
Sponse to the stimulus tone. These changes 
are illustrated in Figure 10 and appear as 
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Fic. 10. Average changes in the theta (6 eps), 

alpha (8-12 cps), and beta (17-28 cps) amplitudes 

as a function of age and of the periods of measure- 

ment from just before to just after the tone-key- 
press sequence, 


the decrease in amplitudes from the S-R 
period, or the ¥4-see. interval just prior to 
it, to the ¥4-sec. interval just after it, fol- 
lowed by a rise in amplitudes to prestimulus 
levels about 1.5 sec. after the response. 

The curves of Figure 10 were based upon 
measured amplitude changes of all selected 
reactions, regardless of length of foreperiod 
or speed of reaction. The influence of these 
latter dimensions of variation were as- 
sessed separately for each age group in a 
2 x 2 x 7 analysis of variance, consisting 
of fast and slow RTs, long and short fore- 
periods, and the seven periods of measure- 
ment. Table 11 summarizes the significant 
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TABLE 11 
SIGNIFICANT RESULTS OF THE ANALYSES OF 
VARIANCE OF SHORT-TERM ALPHA AND BETA 
AMPLITUDE CHANGES 


Source df 


Alpha F| Beta F 


Periods of Measure- | 
ment (PM) 

Adults 6/100 |9.58****/15.92**** 
Children 6/100 |6.65**** b.24*t» 

PM X Interstimulus | 
Interval (I) 
Adults 

PM XIX RT 
Children 


6/100 3.02** | 3.17** 


6/100 |3.79*** | 2.82** 


Note.—N = 21 in each group. 
025. 


results of such analyses of the alpha and 
beta amplitudes. 

In addition to the very significant effects 
associated with periods of measurement, 
illustrated in Figure 10, there was also, for 
adults, a significant interaction of fore- 
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FIG. 11. Average change in the beta 
of measurement around the tone 
reaction. 
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period length by periods of measurement, 
both for alpha and for beta amplitudes, 
The basis of this effect is illustrated in 
Figure 11, which shows changes in beta 
amplitudes. (The same effects are appar- 
ent, though not quite so clearly, in the 
alpha amplitude changes.) When the fore- 
period was long, some decline in amplitude 
had already taken place, so that the subse- 
quent blocking effect of making the actual 
response was small; but when the fore- 
period was short relatively little prelimi- 
nary blocking had occurred, and the block- 
ing effect of making the response was 
relatively large. The dimension of reaction 
speed, fast versus slow, had no effect on 
blocking patterns. Among the children, 
there were no amplitude changes syste- 
matically associated with preparatory in- 
terval or RT. 

The curves for alpha and beta of Fi 
10 suggest by their appearance two oth 
effects. The first is that, regardless of fr 
quency, adults seem to show more blockin 
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preliminary to the stimulus tone than 
children; and the second is that, regardless 
of age, there appears to be more prelimi- 
nary blocking in beta than there is in al- 
pha. 


Discussion 


Perhaps the most intriguing question 
arising from EEG results is this: Why, 
when a condition of rest is compared with 
a condition of effort, do children show 
changes opposite to those of adults in 
EEG amplitudes, while they show parallel 
changes in somatie activity? We know, 
from Stennett (19572) that a rise in alpha 
amplitudes will accompany a rise in PC, 
among normal adults, only when the lowest 
levels of recorded physiologieal activity 
correspond to a state of drowsiness in S. 
And although among the present sample of 
adults one S actually dozed for a few sec- 
nds during the final rest period (and 
howed the atypical increase in alpha with 
increasing HR), and a few others com- 
mented upon the fact that they became 
progressively relaxed throughout the ses- 
Sion, their EEG patterns of change gave 
little evidence that they had reached the 
very low state of wakefulness which is ac- 
companied, in adults, by diminished EEG 
mplitudes, 
The children, who did show patterns of 
EG changes which would indicate drow- 
Siness in adults, were certainly not drowsy 
in behavior. The incidence of restless mov- 
Ing about; the occassional random keypress 
and vocalizations; and most of all the ob- 
Vious “quickness” of the children in re- 
Sponse to information, especially the in- 
formation that they could get out of their 
chair, convinced E, at least, that he had 
not been dealing with sleepy organisms. 
One is left with the unexplained fact that 
giving a 6-year-old something to do (com- 
pared with having him “rest”), even if only 
Pressing a key, has effeets upon his EEG 
and PC which are similar to those ob- 
Served when waking up drowsy adults. 
A second age difference in EEG data is 
etter known—namely, the relative domi- 
hance of slower activities in the children as 
‘ompared with the adults. The finding is 
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classical (Henry, 1944; Lindsley, 1939), 
having been first established on the basis 
of visual inspection of records; more re- 
cently, Walter (1950) has summarized 
growth changes in the pattern of EEG 
amplitudes as a function of frequency and 
has confirmed, using electronic frequency 
analysis, the older results; so have Corbin 
and Bickford (1955) in a very systematic 
cross-sectional study, in which detailed 
energy spectra are presented. The results 
for the present 6-year-olds are in very good 
agreement with those of their 7-year-olds; 
the small discrepancy in ages may be due 
to the rather small sample (V = 5) used 
by them, or to the rather less fine frequency 
analysis used in this investigation. 

Within both age groups, the amplitudes 
at the different frequencies covaried con- 
siderably. It cannot be said then, as it 
sometimes is, that EEG activation in- 
volves a blockade in alpha and a rise in 
beta—the fact is that when alpha ampli- 
tudes drop, so do beta amplitudes. What 
may happen is that alpha amplitudes de- 
cline sufficiently so that they are no longer 
dominant in the primary unfiltered record, 
leaving the illusion that the now visible, 
low voltage, fast beta waves have “grown,” 
as it were, to take the place of the alpha. 
Even though strong correlations of energy 
changes in different EEG frequencies have 
been demonstrated, the correlations are 
far from perfect (see Table 7). It does not 
seem likely, for example, that beta can be 
considered simply a harmonie of alpha, as 
has been suggested by Shminke (1961). 

"There were similarities between the chil- 
dren and adults in the blocking effects in 
EEG accompanying response or prepara- 
tion to respond during the typical tone- 
keypress sequence. These findings replicate 
and extend those of MacNeilage (1961) on 
adults. One of his conclusions was that the 
beta amplitudes were the quickest, most 
sensitive EEG indicators of central-nerv- 
ous-system changes accompanying a simple 
motor response; and the curves of Figure 
10 are in harmony with such a view, for 
both ages studied. The only indications of 
age differences in the short-term blocking 
patterns were that adults manifested pat- 
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terns which were differentially associated 
with the length of the preparatory interval, 
and blocking effeets occurred sooner in the 
tone-keypress sequence. Both of these 
phenomena appear to constitute evidence 
of a central-nervous-system correlate of 
the temporal response set (discussed in the 
previous section) which made possible the 
superior reaction speed of the adult. 


SuMMARY AND CONCLUSIONS 


This investigation had as its purpose the 
gathering of information pertinent to two 
areas of interest common to human de- 
velopmental and physiological psychology. 
The areas of concern were, first, the nature 
of the relation between physiologieal ac- 
tivity and performance in the normal 
6-year-old child; and, second, the charac- 
teristies of EEG of the child while he is 
undergoing, with greater or less incentive, 
successive series of trials in simple audi- 
tory reaction time. Corollary questions had 
to do with the relations of physiological 
measures among themselves and with their 
adaptation. A group of young adults pro- 
vided a comparison set of data, from a de- 
sign set up within the framework of re- 
search in activation and performance. 

The adult group manifested the kinds of 
relation between physiological activity and 
performance (ie., a rise in quality with a 
rise in level of activity) often reported in 
other similar studies of adults (Dufty, 
1962). The children did not. An examina- 
tion of the nature of the age difference led 
to the conclusion that it was due primarily 
to the fact that the children were far less 
able than the adults to maintain an un- 
divided and persevering attention to their 
task. The design involved prolonged con- 
straint of movement and delay of reward, 
two features which probably contributed to 
the restlessness of the children. Other cases 
were examined in which adults had pro- 
duced data similar to those of the children. 
In such cases, the adults had been either 
clinically disturbed or had been pharma- 
cologically or experimentally distracted. 

Analysis of the data of the adult group 
failed to support any notion of a causal 
relation between physiological activity 


and efficiency of performance, despite im- 
pressive covariation of the physiological 
and perceptual-motor responses. The no- 
tion was put forward that covert physio- 
logical and overt motor responses are 
multiple-concurrent responses (Eriksen, 
1956) which are functionally related to 
antecedent conditions, but not to each 
other, They may covary highly during 
states of sustained attention to the relevant 
cues of a repeated task; or they may be 
poorly correlated in states of distraction, ` 
divided set, and the like. The age differ- 
ences in the physiology-performance rela- 
tion were explained in terms of the fore- 
going considerations, especially the notion 
of set. : 

There were also age differences in the 
concordance of physiological measures. 
Thus, in children, the variation of one 
somatic measure was far less well corre- 
lated with the variation of another within 
the individual than was the case in adults. 
This difference was also explained in 
terms of set, by making the assumption, 
indirectly supported, that the children 
underwent multiple sets throughout the 
course of the experiment. The supporting 
data in the literature on adults (Lacey, 
1959) are that when one deliberately 
varies the set of S, one elicits a pattern of 
physiological responses unique to each 
set; the result is that correlations among 
somatic responses must be attenuated as à 
function of the number of different sets 
induced. Since in the present case no ex- 
perimental effort was made to induce more 
sets in children than in adults, it was as- 
sumed that the children responded to a 
greater range of the cues available, €. 
that they perceived each new block of trials 
as a separate task, whereas the adults con- 
sidered each block as simply a part of à 
whole task. | 

The same assumption, concerning the 
relatively greater variety of cues to which 
the children were responding, served to 
account for the fact that the children did 
not show, as the adults did, adaptation of 
responses over the session. That is, given 
that adaptation occurs most strongly W! 
repetition of a task, and is prevented D) 
the introduction of new tasks, the failure 


of the ehildren to demonstrate habituation 
has been taken as implying that they per- 
ceived each new block of trials as consti- 
tuting quite a new and different task. In 
contrast, the children, as well as the adults, 
did show evidence of adaptation within 
each block—presumably, for the short 
period taken by a block of trials, no sig- 
nificant change in task was perceived by 
the children. 

The RT of the children was far less de- 
pendent than that of the adults upon the 
length of the preceding interstimulus (pre- 
paratory) interval. 'The result was in 
harmony with other evidence of the failure 
of the children to maintain the pace of 
stimulus presentation. It was interpreted 
as indicating a far weaker development in 
the children of a temporal response set 
which, in the adult, permitted antieipation 
of the stimulus tone. 

The EEG data on the children of this 
investigation were unusual in that they 
were taken while Ss were engaged in 
sustained, goal-directed performance (i. e., 
something more than resting, hyperventi- 
lating, or opening and closing the eyes). 
There were two major age differences. The 
first, confirming a well-established finding, 
was that the children’s EEGs contained 
relatively far more energy in the slower 
frequencies than did the adults’. The sec- 
nd finding, hitherto unknown, was that 
while the EEG amplitudes of adults showed 
the usual blocking effects with increasing 
Motivation and/or somatic activity, EEG 
amplitudes of children responded with 
Increases to increasing motivation. These 
latter EEG responses are similar to those 
which occur in adults when they are 
aroused from drowsiness (Stennett, 1957a). 

In two important respects also EEG re- 
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sponses of the two age groups were similar. 
First, there were substantial correlations 
among the amplitude changes at the dif- 
ferent frequencies, so that, for example, a 
drop in alpha was usually accompanied by 
a drop in beta. Second, EEG amplitude 
changes accompanying the making or 
preparation for the making of the keypress 
response consisted of a clear dip, or block- 
ade, in the alpha and beta frequencies, with 
the beta the more sensitive of the two. In 
the adults, though not the children, the 
blocking patterns varied as a function of 
the preparatory interval. This finding 
paralleled the data on RT as a function of 
preparatory interval. 

Clearly, a considerable reliance has been 
put on the notion of response set, of main- 
taining attention to task-relevant cues. It 
remains to be demonstrated that one could, 
by setting up the required attentive re- 
sponses in children, produce patterns of 
performance and physiological responses 
that would look more typical of adults, In 
so far as society, through the schools and 
the heavier socialization demands occur- 
ring with increasing age, sets up greater 
capacity in children for constraint of 
movement, longer span of attention, 
greater tolerance of delay of reward, and 
the like, one must expect that the present 
children will produce more adultlike pat- 
terns when they are retested at age 8. 

There were some points of methodologi- 
cal interest concerning the physiological 
measures themselves. First, conductance 
was the most sensitive measure of adapta- 
tion; second, HR was the best discrimi- 
nator of motivational conditions; and fi- 
nally, EMG of a “passive” muscle is a poor 
measure of motivation or of general activity 
level in children. 


REFERENCES 


Ax, A. F. The physiological differentiation between 
fear and anger in humans. Psychosom. Med., 
1953, 15, 433-442. 

Banrosnuk, A. K. Electromyographic gradients as 
Indieants of motivation. Canad. J. Psychol., 
1955, 9, 215-230. 

ARTOSHUK, A. K. Electromyographic reactions to 


strong auditory stimulation as a function of 
alpha amplitude. J. comp. physiol. Psychol., 
1959, 52, 540-545. 

BARTOSHUK, A. K. Response decrement with re- 
peated elicitation of human neonatal cardiac ac- 
celeration to sound. J. comp. physiol. Psychol., 
1962. 55, 9-13. 


32 Rocers Eu.iorr 


Beraxcer, D. “Gradients” musculaires et processus 
mentaux superieurs. Canad. J. Psychol., 1957, 11. 
113-122. 

BrLaxogm, D., & FeLouax, S. M. Effects of water 
deprivation upon heart rate and instrumental ac- 
tivity in the rat. J. comp. physiol. Psychol., 1962, 
55, 220-225. 

Braver, I. Conceptualization of success and failure 
in mentally retarded and normal children. J. 
Pers., 1961, 29, 303-320. 

Bixpna, D. Motivation: A systematic reinterpreta- 
tion. New York: Ronald, 1959. 

Borwixick, J., Bux EV, J. F., & Bren, J. E. Set 
in relation to age. J. Gerontol., 1957, 12, 300-305. 

Cuvrcu, R. M. The effects of competition on re- 
action time and palmar skin conductance. J. 
abnorm. soc. Psychol., 1962, 65, 32-40. 

Conex, L. H., & Parrxnsox, M. Effect of pain on 
the heart rate of normal and schizophrenic in- 
dividuals, J. gen. Psychol., 1937, 17, 273-279. 

Conan, N. L., & Sra, J. A. Stability and adapta- 
tion of some measures of electrodermal activity 
in children. J. ezp. Psychol., 1963, 65, 80-85. 

Const, H. P. F., & Bicxrorp, R. G. Studies of the 
electroencephalogram of normal children: Com- 
parison of visual and automatic frequency anal- 
yses. EEG clin. Neurophysiol., 1955, 7, 15-28. 

Davis, J. F. Operators manual: A. M. I. integrator 
system. McGill University, Allan Memorial In- 
stitute of Psychiatry, Laboratory for Psychologi- 
cal Studies, 1956. (mimeo) 

Davis, J. F. Manual of surface electromyography. 
USAF WADC tech. Rep., 1959, No. 59-184. 

Davis, R. C. Response patterns. Trans. N. Y. Acad. 
Sci., 1957, 19(Series II), 731-739. 

Dmaziw, D. H. Effects of foreperiod, foreperiod 
variability, and probability of stimulus occur- 
rence on simple reaction time. J. ezp. Psychol., 
1961, 62, 43-50. 

Durry, EnzaBETH. Activation and behavior. New 
York: Wiley, 1962. 

Durry, EnmasETH, & Lacey, O. L. Adaptation in 
energy mobilization: Changes in general level 
of palmar skin conductance. J. exp. Psychol. 
1946, 36, 437-452. 

EnrkseN, C. W. Subception: Fact or artifact? 
Psychol. Rev., 1956, 63, 74-80. 

Freeman, G. L. The relationship between perform- 
ance level and bodily activity level. J. exp. 
Psychol., 1940, 26, 602-608. 

Haywoop, C., & Hunt, J. McV. Effects of 
epinephrine upon novelty preference and arousal. 
J. abnorm. soc. Psychol., 1963, 67, 206-213. 

Hess, D. O. Drives and the C.N.S. (conceptual 
paron system). Psychol. Rev., 1955, 62, 243- 


Henry, C. E. Electroencephalograms of normal 
children. Monogr. Soc. Res. Child Develpm., 
1944, 9(Serial No. 39, No. 3). 

Hovrawp, C. I., & RIESEN, A. H. Magnitude of gal- 
vanie and vasomotor response as à function of 
stimulus intensity. J. gen. Psychol., 1940, 23, 103- 


121. 

Jones, H. E. The galvanic skin reflex as related to 
overt emotional expression. Amer. J. Psychol., 
1935, 47, 241-251. 


Kanurs, L. Reaction time as a function of forepe- 
riod duration and variability. J. exp. Psychol, 
1959, 58, 185-191. 

Kumer, E. T. Time uncertainty in simple reac- 
tion time. J. exp. Psychol., 1956, 51, 179-184. 

Lacey, J. I. Psychophysiological approaches to the 
evaluation of psychotherapeutic process and out- 
come. In E. A. Rubinstein, & M. B. Parloff 
(Eds.), Research in psychotherapy. Washington: 
American Psychological Association, 1959. Pp. 
160-208. 

Lacey, J. I., Kacan, J., Lacey, B. C., & Moss, H. A. 
Situational determinants and behavioral corre- 
lates of autonomic response patterns. In P. 
Knapp (Ed.), Ezpression of the emotions in 
man. New York: International Universities 
Press, 1962. 

Lazarus, R. S., & McCueary, R. A. Autonomie dis- 
erimination without awareness: A study of sub- 
ception. Psychol. Rev., 1951, 58, 113-122. 

Lazarus, R. S., Spetsman, J. C., & Monpxorr, A. M. 
The relation between autonomie indicators of 
psychological stress: Heart rate and skin con- 
ductance. Psychosom. Med., 1963, 25, 19-30. 

Limwpquisr, E. F. Design and analysis of experi- 
ments in psychology and education. Boston: 
Houghton Mifflin, 1953. 

Linostey, D. B. A longitudinal study of the 
cipital alpha rhythm in normal children: Fre- 
quency and amplitude standards. J. genet. Psy- 
chol., 1939, 55, 197-213. 

Lucas, W. P., Pryor, H. B., Bost, C., & Pore, S. T, 
In. Growth problems: II. Basal metabolic rate 
variations in relation to body build, adolescence, 
and allergy in children. J. Pediat., 1933, 3, 856- 
869. 


Luria, A. R. The nature of human conflicts, 0f, 
emotion, conflict, and will: An objective study 
of disorganisation and control of human beha 
iour. (Trans. and edited by W. Horsley Gantt 
New York: Liveright, 1932. 

MacNeracr, P. F. Changes in EEG and other 
physiological measures during serial mental per- 
formance. Unpublished doctoral dissertation, 
McGill University, 1961. i 

Marxo, R. B. Activation: A neuropsychological 
dimension. Psychol. Rev., 1959, 66, 367-386. 

Matmo, R. B. On central and autonomic nervous 
system mechanisms in conditioning, learning 
and performance. Canad. J. Psychol., 1963, 17. 


36. 

Marmo, R. B., & Davis, J. F. A monopolar method 
of measuring palmar conductance. Amer. J. 
Psychol., 1961, 74, 106-113. 5- 

Marmo, R. B., & Smacass, C. Physiologic studies 
of reaction to stress in anxiety and early schizo- 
phrenia. Psychosom. Med., 1949, 11, 9-24. d 

Mato, R. B., & Waterse, H. Rigidity a 
reactive inhibition. J. abnorm. soc. Psychol 
1955, 50, 346-348. & 

MawpLER, G., Manpuer, Jean M., KREMEN, I, 
Suourrow, R. D. The response to threat: Ren 
tions among verbal and physiological a 
Pi 9 8 5 Monogr., 1961, 75 No. 9, Whole No. 
513). Ë 

Mmsxy, A. F. & Cannon, P. V., In. A compar? 


of the behavioral and physiological changes ac- 
companying sleep deprivation and 

zine administration in man. EEG clin, Neuro- 
physiol., 1962, 14, 1-10. 

 Missivno, W. Studies on developmental stages of 
children’s reflex activity. Child Develpm., 1963, 


34, 1 
Ross, W. R. D., & Davis, J. F. Stable band-pass 
filters for electroencephalography. JRE Canad. 
Convention Rec., 1958, No. 860, 202-206. 
J. Pain, fear, and anger in hyperten- 
sives and normotensives: A psychophysiologic 
study. Psychosom. Med., 1957, 19, 17-29. 
Scunore, M. M. Individual patterns of physiologi- 
cal activity as a function of task differences and 
c- of arousal. J. exp. Psychol., 1959, 58, 117- 


Suakow, D. Segmental set. Arch. gen. Psychiat., 
- 1962, 6, 1-17. 

Suamxe, G. A. Alpha and beta waves in the hu- 
man electroencephalogram. Pavlov J. Higher 
Nerv. Activity, 1961, 11, 38-41. 

„R. G. The relationship of alpha li- 
tude to the level of palmar conductance. EEG 
_ clin. Neurophysiol., 1957, 9, 131-138. (a) 

„R. G. The relationship of performance 
level to level of arousal. J. exp. Psychol., 1957, 
- 84, 54-61. (b) 


PuvsiLocicAL Activrry axo Pesromaxce rw CMMI Awp Abbtes a 


H 
25 
5 


Trion, C. W. The refractory phase of 
T A 
Wurms, W. G. Normal rhythms—their 
ment, distribution, and si In J. D 
Hill, & G. Parr (Eds), E y 
London: Macdonald, 1950. Pp. 208-227. 
Wetrrennacn, J. M. An electrophysiological study 
of the effect of induced muscle tension 


Scniosnzno, H. Experimen- 
psychology. New York: Holt, 1954. 


Vol. 78, No. 11 


Whole No. 588, 1964 


Psychological Monographs: General and Applied 


PSYCHOTHERAPY EXPERIENCE IN RETROSPECT: 


QUESTIONNAIRE SURVEY OF FORMER PATIENTS 
AND THEIR THERAPISTS! 


HANS H. STRUPP, MARTIN S. WALLACH, ann MICHAEL WOGAN 


School of Medicine, University of North Carolina 


This investigation was designed to provide preliminary data on the psycho- 
therapy experience as perceived and evaluated by former patients in retro- 
spect. The major purpose was to gain a better understanding of factors in the 
patient-therapist relationship that might account for therapeutic change. A 
comprehensive questionnaire was completed by 44 former patients, paralleled 
by assessments provided by the patients’ therapists. A number of item clusters 
was isolated from the responses of patients and therapists. There was a sub- 
stantial consensus between patients and therapists concerning the essential 
aspects and outcome of the therapeutic experience. Many of the patients’ 
comments pointed to a greater sense of competence in mastering problems in 
living. While the patient's feeling of having the therapist’s respect emerged as 
an important factor in therapeutic change, the relative importance of the 
therapist’s technical skill remains an open question. 


N the mid-1950s, Schjelderup (1955), a 

Norwegian psychoanalyst, published a 
study devoted to a careful follow-up of 28 
patients who had been seen by the author 
Ih psychoanalysis. Despite its many limi- 
tations and its failure to live up to the con- 
ventional canons of science, of which 
Schjelderup was keenly aware, the paper 
commands respect for its down-to-earth 
honesty, its utter lack of pompousness, and 
its pioneering spirit. Here is one of those 
Tare attempts to take a dispassionate look 
at the outcomes of psychotherapy, as ob- 
jectively as the subject matter permits, 
— — 
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without zealousness but also without ran- 
cor. In recent years, Píeffer (1959, 1961, 
1963) has conducted intensive follow-up 
interviews of former analytie patients; and 
there are several other relevant studies, to 
which reference will presently be made. 

At this stage of development of psycho- 
therapy as a scientific discipline it is not 
possible to design a “definitive” study 
which would prove to the tough-minded 
critic that psychotherapy is effective, but 
it is altogether feasible to gather limited 
evidence on the experience of psychotherapy 
and on the outcome. For this reason it is 
amazing that so few attempts have been 
made and are being made, by therapists 
as well as researchers, to delve into this 
important problem. On the one hand, there 
seem to be the carping critics who want to 
be “shown,” by means of a rigorous ex- 
perimental design, that psychotherapy 
“does some good.” On the other hand, there 
are the clinicians who scoff at the critics, 
but for themselves are convinced of the 
value of their labors. This group appears 
to be largely resistive to investigation ef- 
forts, particularly if they require their ac- 
tive collaboration. Somewhere in the middle 
is the researcher who feels discouraged by 
his inability to deliver the definitive study 


which he feels is demanded of him, but 
also feels disheartened by the lack of 
sympathy he receives from the therapists, 
who might be his allies. The result is that 
clinicians and researchers go their own 
ways, some remaining oblivious to the 
necessity of shedding light on their pursuits, 
others turning to laboratory studies which 
ultimately are expected to become relevant 
to the therapeutie enterprise. Of course, 
there are exceptions, for example, the long- 
term projeet whieh for almost a decade 
had been in progress at the Menninger 
Foundation (Wallerstein, Robbins, Sar- 
gent, & Luborsky, 1956), as well as others 
to be mentioned in the following paragraph. 
The practice followed by psychoanalytic 
institutes in the 1920s and 1930s of pub- 
lishing summaries of treatment results 
seems to have been discontinued, and a 
large-scale study undertaken by the Ameri- 
can Psychoanalytic Association several 
years ago has never seen the light of day. 
Important contributions have been made 
by Carl Rogers and his collaborators 
(Rogers & Dymond, 1954). This work has 
been invaluable, but its usefulness is re- 
stricted because it focuses attention solely 
on the results of short-term therapy as 
practiced by one group of practitioners 
adhering to Rogers’ particular theoretical 
orientation. A number of studies carried 
out by the Veterans Administration (Lorr, 
1962; Lorr, McNair, Michaux, & Raskin, 
1962) must also be mentioned, Unfortu- 
nately, these publications have had little 
to say about the nature of the therapeutic 
experience per se, the kinds of improvement 
the patients experienced, and the like. The 
work of Snyder (1961) represents a heroic 
effort, comparable to Schjelderup’s, where 
a single practitioner and investigator sub- 
jects his own therapeutic work to critical 
analysis. Another major effort in this area 
has been made by Jerome Frank (Frank, 
1961; Frank, Gliedman, Imber, Stone, & 
Nash, 1959; Stone, Frank, Nash, & Imber, 
1961) and his research group at the Henry 
Phipps Psychiatric Clinic, Baltimore, Mary- 
land. The studies of Feifel and Eells (1963) 
and Board (1959) have employed method- 
ologies similar to the one used in the present 
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study although their respective patient pop- 
ulations (VA patients and outpatient clinic 
patients) differ. 

These investigations represent the kind of 
slow and painstaking effort which is a 
salutary antidote to the prevailing climate 
which has been sketched in the opening para- 
graphs. 


PRESENT INVESTIGATION 


In the present investigation we have 
set ourselves the task of studying the na- 
ture of the psychotherapeutic process as 
the patient experienced it, the personal 
problems that brought him to psycho- 
therapy, the benefits he felt he derived 
from his interaction with a psychothera- 
pist over an extended period of time, re- 
maining difficulties in living, and related 
questions. These accounts will be supple- 


mented by certain parallel evaluations 
made by the therapist. x 
The data are entirely retrospective, 


which obviously is one of the serious limi- 
tations of this work. Ideally, one would 
have liked to obtain evaluations from both 
patients and therapists at the beginning 
of therapy, upon termination, and after a 
specified period of time following psycho- 
therapy. Unfortunately, this was not pos 
sible. Therefore, the results incorporate the 
inevitable distortions to which recall is 
subject, even if the patients replied with 
perfect frankness, an assumption which 
also must be questioned. A 
A second limitation concerns our inabil- 
ity to make assertions concerning the rep- 
resentativeness of our sample of patients 
and therapists. All we can say is that the 
participating therapists were experienced 
staff members of a major psychiatric treat- 
ment center, and they may be considere 
highly representative of the regular stall. 
Similarly, the patients were chosen by the 
therapists from their total patient popula- 
tion, with the help of some criteria (see >” 
low). There is reason to believe that the 
sample is mainly comprised of the kinds ? 
patients usually seen by these clinicians., 
We shall forego the luxury of presentis 
formal hypotheses guiding this investUg? 
tion because it was apparent from the ou 
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set that there were none that could be rig- 
orously tested by the design. Nevertheless, 
it was our objective to shed light on a num- 
ber of questions, some of which had been 
suggested by earlier work done by our 
group, others derived from our general 
knowledge of the area and the work of other 
investigators, and still others which were 
frankly exploratory. 

Of primary interest was the relationship 
between outcomes (as seen by patients 
as well as by therapists) and the patients’ 
attitudes toward the therapist and the 
treatment process, We asked ourselves: To 
what extent are particular treatment re- 
sults associated with the way the patient 
related to the therapist, and the manner 
in which the therapist related to the pa- 
tient? What part does the therapist’s role 
behavior (personal style, techniques, etc.) 
play in treatment outcomes? Can we 
identify attitude clusters that might differ- 
entially describe the treatment atmos- 
phere? 

Another concern pertained to the amount 
of agreement between patient and thera- 
pist with regard to their relationship. Do 
patients and therapists arrive at a consensus 
about the nature of the therapeutic experi- 
ence? 

There were a number of subsidiary 
questions which we hoped to explore in the 
course of this investigation, such as the 
relationship between length of treatment 
ànd outcome, possible differences in thera- 
peutie climate in “psychotherapy” and 
“psychoanalysis,” the bearing which socio- 
environmental variables might have on the 
Tesults, and so on. Rather than state these 
questions formally, we shall take them up 
In discussing the results. 

In addition to the statistical findings 
Whieh are to be regarded as the hard core 
of the study, we expected to shed some 
light on patients’ feelings and attitudes as 
reflected by their responses to open-ended 
Questions included in the questionnaire. It 
Was our expectation that in a number of 
Tespects such “free” accounts might prove 
more valuable and illuminating than 
answers given to structured items by check 
marks. However, if combined with the 


latter, they might facilitate more incisive 
analyses than might be possible through 
the use of either technique alone. 


Instruments 


The major instruments were two question- 
naires:* the Patient Questionnaire (Questionnaire 
P), whose final format was decided upon after 
preliminary tryouts, consisted of 89 items. Of these, 
14 were open-ended questions asking for a descrip- 
tion of the patient's emotional difficulties before 
therapy; his satisfaction with the results of 
therapy; formulation of his major problem(s) in 
the light of his therapeutic experience; changes 
experienced; remaining problems and/or new 
ones; attitude toward the therapist at the begin- 
ning of therapy, upon termination, and at the 
time of answering the questionnaire; description 
of the therapist’s attitude (as the patient experi- 
enced it); the kinds of therapist activities to which 
the patient attributed change; and the like. 
Twenty-two items were presented in the form of 
rating scales which attempted to assess the pa- 
tient’s need for further therapy, the amount of 
benefit derived from therapy, his satisfaction with 
the results of treatment, feelings about the 
therapist’s level of experience and his age (in 
relation to the patient’s age), the patient’s “ad- 
justment” before therapy, the chronicity of his 
complaints, the degree of his disturbance, anxiety, 
"internal pressure" before entering therapy, the 
amount of change experienced as a result of 
therapy, the degree of change apparent to close 
and more remote associates, the patient's ability 
to deal with current problems, disappearance of 
presenting symptoms, and the like. In addition, 41 
items were focused more specifically upon the 
patient’s attitude toward the therapist, the thera- 
peutie process, and his experiences during psycho- 
therapy. This latter group consisted of Likert-type 
items which the patient rated on a 5-point scale in 
terms of agreement or disagreement with the stated 
proposition or attitude. The remaining 12 items 
dealt with basic biographical data, form, frequency, 
length of therapy, and related questions. 

As will be seen from the foregoing enumeration 
of items, the questionnaire was designed to provide 
rather comprehensive coverage of the therapeutic 
experience, as viewed by the patient in retrospect. 
Major emphasis was placed on exploration of the 
therapeutic climate as the patient experienced it; 


? Copies may be obtained without charge from 
H. H. Strupp, Department of Psychiatry, Univer- 
sity of North Carolina, School of Medicine, Chapel 
Hill, North Carolina or from the American Docu- 
mentation Institute. Order Document No. 7956 
from ADI Auxiliary Publications Project, Photo- 
duplication Service, Library of Congress, Washing- 
ton, D. C. 20540. Remit in advance $2.50 for 
microfilm or $5.00 for photocopies and make 
checks payable to: Chief, Photoduplication Serv- 
ice, Library of Congress. 
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aspects of therapeutic techniques which might vary 
from therapist to therapist (as well as for a given 
therapist with different patients); and attitudes of 
the therapist, which in part might be fused with 
his techniques. This focus on the attitudinal and 
technique components of the relationship was 
suggested by a series of earlier investigations 
undertaken by members of our research group 
(Strupp, 1960; Strupp & Williams, 1960; 
Wallach & Strupp, 1960) in which the therapist’s 
attitudes toward the patient were shown to be 
significantly correlated with his clinical assess- 
ments, treatment plans and goals, and the manner 
in which he communicated with the patient. 

To obtain ratings paralleling to some extent 
the patient’s self-ratings, a brief rating instrument 
was designed for use by the therapist (Question- 
naire T), The characteristics of this questionnaire 
and the results obtained from it have been the 
subject of a previous communication (Strupp, 
Wallach, Wogan, & Jenkins, 1963). This instru- 
ment consisted of 20 items which were to be rated 
on a 5-point scale ranging from “very little” to 
“very great.” The items included a number of 
global clinical estimates: defensiveness, anxiety, 
ego strength, degree of disturbance, capacity for 
insight, overall adjustment, liking for patient, 
motivation for therapy, prognosis, countertrans- 
ference problems, degree to which the therapist 
enjoys working with this kind of patient, sympto- 
matic improvement, change in basic personality 
structure, therapist’s warmth toward the patient, 
emotional investment in the patient, patient’s 
warmth toward the therapist, overall success of 
therapy, quality of the working relationship, pa- 
tient’s satisfaction with the results of therapy, and 
“depth” of the therapy. A number of the fore- 
going items were assessed in terms of “before” and 
“after” therapy, although all the therapists’ ratings, 
like the patients’ ratings, were in fact obtained 
retrospectively. 


Therapists 


Eleven full-time staff members of the Depart- 
ment of Psychiatry at the University of North 
Carolina School of Medicine were the psychothera- 
pists participating in this study. With the excep- 
tion of one PhD psychologist, the remaining 
therapists held the MD degree. Of the latter 
group, two were fully trained psychonanalysts 
(members of the American Psychoanalytic As- 
sociation), and eight were experienced psychiatrists. 
The total group had a median of 10 years’ full- 
time experience and devoted a mean of 12.5 hours 
per week to seeing patients in psychotherapy or 
psychoanalysis. All of the psychotherapists had 
had personal psychotherapy, ranging from 200 to 
900 hours, with a median of 500 hours. Their mean 
nge was 39 years; median age was 36 at the time 
of the data collection (1960). 

Each therapist was asked to contribute an 
unselected sample of his former patients. It was 
stipulated that (a) only patients who had been 


seen in individual psychotherapy or psychoanalysis | 
on an outpatient basis should be included, (b) pa- 
tients should have been adults or late adolescents, 
(c) no effort should be made to select patients in 
terms of either good or poor treatment outcomes, 
and (d) patients should have had at least 25 hours 
of psychotherapy. 


Procedure 


Questionnaires were sent by each therapist to 
the patients in his sample. No attempt was made 
to control the therapist's selection of patients 
except to ask him to adhere to the criteria already 
mentioned. The therapist was free to compose his 
own covering letter or to send a suggested standard 
letter. In either event, letters were typed in- 
dividually and the therapist signed his name. In 
order to protect the confidentiality of the patient- 
therapist relationship no patient was approached 
directly by the project staff although patients were 
requested to return the completed questionnaire to 
the project staff. Patients were not required to 
sign their names (although many did). They were 
also given an opportunity to indicate whether 
they wished their former therapist to see their 
responses (none of the patients who returned 
completed questionnaries objected, and most of 
them seemed to welcome it). 

Most participating therapists were reluctant to 
send follow-up letters urging patients to retum 
completed questionnaires; hence, for the most 
part, only one letter was written. P 

Questionnaires were sent to 78 former patients; 
only two envelopes were returned by the post 
office as undeliverable. Of the remaining 76, 44 (or 
58%) were returned in completed form. 

For each patient included in the original sample 
the therapist completed Questionnaire T, without 
knowing whether the patient had returned the 
questionnaire. As patients returned complet 
questionnaires, the latter were matched with the 
corresponding Questionnaire T. Beyond this match- 
ing procedure, which was essential to the data 
analysis, no attempt was made to identify in- 
dividual patients. 


Patient Sample 


Biographical and Socioeconomic Data 


The original sample to whom questionnaires 
were sent comprised 78 patients, 39 men an 
women. Of the 44 returned questionnaires, 22 came 
from men and 22 from women. : 

In an earlier paper (Strupp et al, 1963) "i 
addressed ourselves to the question of possi à 
differences between patients who return the De 
tionnaire and patients who fail to do so. In o" 
to pursue this inquiry it was necessary, 1 th 
of nonreturnees, to refer to hospital records, 
charts, and the like, to reconstruct the inform: 
which had been provided by the returnees. 


; 1 gue 
various reasons, this search was not entirely 
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cessful; and the desired data on some patients 
proved unobtainable. On the basis of the com- 
parisons which we were able to make, there was a 
suggestion (statistically not significant at an 
acceptable level) that returnees had been in treat- 
ment longer than nonreturnees (and thus they 
had been seen for a larger number of interviews), 
and they had been out of therapy for a shorter pe- 
riod of time than nonreturnees. There were no sta- 
tistically significant differences with respect to other 
biographical and socioeconomic variables on which 
we were able to carry out the required comparisons. 
This led us to conclude that in these respects the 
sample of returnees was substantially similar to the 
nonrespondents. In terms of therapists’ evalua- 
tions, however, there seemed to be certain system- 
atic differences. Therapists tended to rate returnees 
as generally having been “better” patients, as 
having shown greater improvement, and as having 
established better working relationships with their 
therapist. 

Table 1 summarizes the pertinent biographical 
information. It will be seen that 70% of the 
returnees were married, and 61% had at least one 
child. Median age at the beginning of therapy was 
31-32 years and 35 years at the time of responding 
to the questionnaire. Most patients were fairly 
well-to-do (median family income between $7,500 
and $10,000 per year). Educational level, too, was 
quite high: the median educational level was 16 
years, which places the group at the level of college 
graduates. Professional people (physicians, psy- 
chiatrists, attorneys, ete.) made up 28% of the 
sample; 16% occupied managerial positions; and 
27% were housewives. In terms of Hollingshead’s 
Index of Social Position (Hollingshead & Redlich, 
1958, pp. 37-38), the patients seem to belong pre- 
ponderantly to the upper social classes. The sample 
is comparable to the clientele of the average psy- 
chiatrist or psychoanalyst in private practice. 


Form and Length of Psychotherapy 


Table 2 summarizes pertinent data concerning 
the course of therapy. The average patient in- 
cluded in the sample was seen for 166 treatment 
interviews, and therapy typically lasted 2 years 
and 4 months. Interviews tended to be on a twice- 
à-week basis. The mean number of months that 
had elapsed since termination was 32. While the 
face-to-face position predominated in interviews, 
42% of the group was seen on the couch. Almost 
three out of four patients had only one thera- 
bist, but 14% had been treated by three or 
more therapists. While the distinction between 
psychoanalysis and psychotherapy is difficult to 
draw, it may be presumed (judging from the data 
on typical frequency of sessions) that approxi- 
mately one third of the respondents had been in 
Psychoanalysis. This median fee paid by these 
Patients was $15.00 per hour. (Because of possible 
changes in the fee occurring during therapy, and 
Unreliable recollection on the patients’ part, this 

Sure must be regarded as very approximate.) 


TABLE 1 


BIOGRAPHICAL AND SOCIOECONOMIC DATA or THE 
Patient SAMPLE 


Variable n" 


Sex 
Male 22 
Female 22 
Marital status 
Single 9 
Married 31 
Divorced 2 
Widowed 2 
Number of children 
None 17 
One 7 
Two 12 
Three 7 
Four 1 
Occupation 
Professional 15 
Housewife 15 
Managerial 6 
Technical 4 
Clerical 4 
Gross family income 
Less than $5,000 per year 
$5,000-$7,500 
7,500-10,000 
10,000-12,500 
12,500-15,000 
15,000-20,000 
More than $20,000 
Blank 
Age (at present) 
20-25 
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61-65 
Education 
11 years 
12 years (high school) 
13 years 
14 years 
15 years 
16 years 
17 years 
18 years 
19 years 
20 years 
More than 20 years 
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The large percentage of hospitalizations for 
psychiatrie reasons is somewhat unusual: fully 
45% of the group for whom data were available 
had been patients in psychiatrie hospitals. The 


TABLE 2 
Data CONCERNING THE COURSE OF THERAPY 
Variable n M 
Frequency of sessions per 
week 
Less than 1 hour 3 
1 hour 15 
2 hours 11 6.4 
3 hours 10 (per month) 
4-5 hours 4 
Blank 1 
Length of therapy 
0-25 hours 4 
26-99 hours 9 
100-199 hours 12 166 
200-299 hours 10 
300-499 hours 7 
Blank 2 
Interview position 
Face-to-face 25 
Couch 18 
Blank 1 
Number of months in treat- 
ment 28.4 
Number of months since 
termination 32.0 
Number of therapists 
One 31 
Two 7 
'Three or more 6 
Previous psychiatrie hos- 
pitalization* 
Hospitalized 15 
Nonhospitalized 18 


® This information was gathered from the patients’ hospital 
charts after the close of the study. Ina amber of iato eed These 
records were not obtainable. 


reasons for this finding are not entirely clear, but 
may be partly accounted for by the fact that the 
therapists represented in this sample were all staff 
members at a university hospital which included a 
psychiatrie inpatient unit. Thus, they may have 
hospitalized their patients more readily than psy- 
chiatrists whose professional work is restricted to 
offiee practice; and conversely, they may have 
accepted a disproportionate number of inpatients 
for subsequent out-patient treatment. 


RESULTS 
Statistical Treatment of the Data 


Questionnaire responses provided by the 
patient sample fell into two broad groups: 
responses to rating scales and precoded 
items, which were readily quantifiable, and 
responses to open-ended questions, which 
were not. For the first group of item re- 
sponses, frequency distributions were ob- 
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tained after the data had been recorded on 
IBM cards, and a table of intercorrelations 
was prepared. Responses to open-ended 
questions were transcribed verbatim, with 
the expectation that some categorization of 
responses to individual items would be 
made eventually. In addition, a table of 
intercorrelations was obtained including 
both patients’ and therapists’ ratings. 

In dealing with the responses to Ques- 
tionnaire P, it was our objective to identify 
as many meaningful dimensions as could 
be distinguished, to study the relationships 
of these dimensions to each other, and to 
explore the extent to which they might re- 
late to parallel assessments made by each 
patient’s therapist. In this way it was 
hoped to learn whether patients’ feelings, 
attitudes, and self-evaluations were wholly 
idiosyncratic or whether there was agree- 
ment between patients and therapists, both 
with respect to their attitudes toward each 
other and the outcome of therapy. The 
technique of factor analysis was considered 
unfeasible for this purpose because of the 
large number of items involved (which 
exceeded considerably the number of pa- 
tients responding to the questionnaire), the 
lack of independence of item responses, 
and the like. Instead, we adopted a less 
rigorous approach, an informal cluster 
analysis, which is believed to have yielded 
results substantially identical to what 
would have been the outcome of a factor 
analysis. 

In deciding on the optimum number of 
item clusters, the project staff, working 
both individually and as a group, “ 
spected the patterns of intercorrelations 
(separately for Questionnaire P and for 
Questionnaire T) and grouped items which 
showed substantial correlations with each 
other and low correlations with other items. 
This analysis yielded 13 clusters for Ques- 
tionnaire P and 5 clusters for Question- 
naire T. In each instance, a small number 
of items were considered as not belonginé 
io any of the clusters, and they Were Te- 
tained to be treated singly in subseque? 
analyses. A number of items in Questio" 
naire P, on the basis of extremely H8 
correlations with other items, were JU ge 
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to be largely synonymous with other items 
already represented in a given cluster 
(redundant), and were consequently elimi- 
nated. No item was included in more than 
one cluster (see Footnote 2). 

In subsequent discussions we shall ad- 
here to the following distinctions: 

1. Clusters: this refers to the item com- 
posites referred to above. 

2. Items retained separately: for the 
reasons given above, some items were re- 
tained separately throughout the data 
analysis. 

3. Questionnaire  items—other: some- 
times we shall consider questionnaire items 
as separate units. Such references may per- 
tain to items included in the clusters (1), 
items retained separately (2), and occa- 
sionally to items which were omitted from 
other analyses. 

Since the various item clusters will be 
referred to frequently throughout this re- 
port, it may be helpful to present a brief 
characterization of each in terms of what 
we conceive to be its essential meaning. It 
should be pointed out that the clusters 
were derived empirically (on the basis of 
the magnitude of the item intercorrelations) . 
Hence it may occasionally appear as if an 
item—on the basis of semantie considera- 
tions—does not “belong.” 


Therapists’ Assessments. 

Cluster Tı: Overall success of therapy 
(3 items). A global assessment of the 
amount of symptomatic improvement and 
Success of therapy. 

Cluster Ts: Remaining disturbance (5 
items). A composite of several clinical 
assessments which are believed to measure 
the patient’s general emotional adjustment 
following psychotherapy. 

Cluster T4: Warmth of the relationship 
(7 items), Represents an estimate of the 
therapist’s liking for the patient, the de- 
Bree to which he enjoys working with “this 
kind” of patient, the extent of the thera- 
Diss emotional investment in the treat- 
ment, and the amount of warmth he felt 
toward the patient. On the basis of the 
empirical findings, the therapist/s estimate 
of the prognosis “before therapy” was 
Judged to be part of this composite. 


Cluster T.: Patient's capacity for in- 
tensive therapy (4 items). This cluster 
consists of the therapist’s estimate of the 
patient’s capacity for therapy, a rating of 
the intensity of therapy, and an estimate 
of the degree to which a basic personality 
change occurred in the patient. 

Cluster Ta: Adjustment before therapy 
(4 items). This composite, perhaps to some 
extent a counterpart of Cluster T, (Re- 
maining disturbance) includes estimates of 
anxiety, ego strength, and overall adjust- 
ment—all estimated before therapy. 


Patients! Assessments. 

Cluster Pi: "Therapists warmth (9 
items). This cluster appears to represent a 
global estimate, by the patient, of the 
therapist's attitude during therapy, as the 
patient recalled it. A number of the items 
are perhaps fairly direct indicators of the 
therapist's professional attitude (e.g., stiff 
and formal, natural and unstudied, ex- 
tremely passive), but they shade into char- 
acterizations of the kind of person the pa- 
tient considered the therapist to be le. g., 
cold and distant, showing a good deal of 
warmth). One item dealt with the patient's 
trust in the therapist’s integrity. 

Cluster P»: Amount of change (6 items). 
Represents a global estimate of the amount 
of benefit the patient felt he derived from 
therapy, the amount of change he felt be- 
came apparent to others, the extent of 
symptomatic improvement, and his overall 
satisfaction with the therapy experience. 

Cluster Pg: Present adjustment (4 
items). This composite, which appears to 
be made up of closely related items, at- 
tempts to measure the degree to which the 
patient currently feels in need of further 
therapy, the adequacy of his current ad- 
justment, and his ability to cope with cur- 
rent problems. 

Cluster P4: Amount of change apparent 
to others (2 items). Combines two items 
which asked about the amount of change 
apparent to close friends on the one hand 
and co-workers and acquaintances on the 
other. 

Cluster P;: Therapist’s respect and in- 
terest (3 items). Deals with the extent to 
which the patient felt respected, the 
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therapist's perceived interest in helping, 
and the degree to which the patient felt 
accepted as a worthwhile person. 

Cluster Ps: Uncertainty about thera- 
piss feelings (5 items). This cluster is 
essentially the obverse of Cluster Ps (Ther- 
apist’s respect and interest). Feelings of 
being “just another patient,” not having 
one’s real feelings understood by the 
therapist, being doubtful about the thera- 
pist’s “real” feelings and his interest in 
helping seem to characterize this com- 
posite. 

Cluster Pr: Intensity of emotional ex- 
perience (4 items). Gauges the extent to 
which the patient experienced psycho- 
therapy as an intensely emotional experi- 
ence in which transference feelings were 
mobilized. 

Cluster Ps: Use of technical terms by 
the therapist (3 items). Focuses on the ex- 
tent to which the therapist used technical 
terms and emphasized relationships in the 
patient's current life, Frequent references 
to psychoanalytie theory completes this 
triad. 

Cluster Py: Degree of disturbance before 
therapy (4 items). Attempts to assess the 
patient's felt anxiety, the degree of his 
disturbance, the extent to which he felt 
impelled to do something about his emo- 
tional problems, and his general adjust- 
ment—all of these variables referring to 
the beginning of therapy, as seen by the 
patient in retrospect. 

Cluster Py: Intensity of treatment (3 
items). This cluster is composed of factual 
items dealing with the frequeney of ses- 
sions per week, the length of therapy, and 
face-to-face contact versus use of the 
couch. This cluster is treated as a rela- 
tively objective index of the intensity of 
therapy. 

Cluster Piz: Importance of emotion in 
therapy (2 items). These items attempt to 
gauge the therapist’s relative emphasis on 
the importance of the emotional experi- 
ence versus intellectual understanding. It is 
assumed that in intensive psychotherapy 
the former is stressed more than the latter. 
_ Cluster Pig: General dissatisfaction (3 
items). Frequent change of therapists, a 


long period before marked change oc- 
curred, and criticisms of the questionnaire 
appear to point to a general dissatisfaction 
with the therapy experience, as seen by the 
patient in retrospect. 

As a first step in analyzing our results, 
cluster scores were computed by summing 
appropriate item responses. These cluster 
scores and separate items for Question- 
naire P as well as for Questionnaire T (33 
variables in all) were then intercorrelated. 
This set of intercorrelations formed the 
basis for most of the quantitative findings 
to be reported (see Footnote 2). Through- 
out, correlations reaching or exceeding the 
05 level (two-tailed test) were treated as 
statistically significant. 

The general plan for discussing the re- 
sults is as follows: We shall first present 
data pertaining to the nature of the pa- 
tients’ problems, the reasons for seeking 
psychotherapy, the chronicity of their 
emotional problems, and the like. Then we 
shall turn to the patients’ description of 
the therapeutic experience itself, their 
attitudes toward the therapist, their feel- 
ings during therapy, etc. The next step will 
entail consideration of the statistical find- 
ings, particularly the relationships be- 
tween clusters in Questionnaire P. After 
turning to the therapist’s view of the pa- 
tient, we shall relate the therapists’ eval- 
uations to those by the patients. 


A. Patient’s View 
Presenting Symptoms 


We did not obtain formal diagnoses from 
the treating therapists. This omission was 
largely determined by our judgment that 
the usual short-hand labels would be 0 
little value to the central purpose of the 
study—the small size of the sample woul 
not permit meaningful breakdowns by 
diagnostic categories anyway—and, COT 
sidering the necessity of limiting the de- 
mands on the therapists’ time, we felt that 
other kinds of ratings were potentially 
more important and meaningful. 

As might be expected, the patients Pre- 
sented a wide variety of neurotic symptoms 
which typically appeared in combinations: 
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Table 3 summarizes the complaints as the 
patients recalled them. It is evident that 
the difficulties which brought these pa- 
tients to psychiatrie treatment are in no 
way unusual; in fact, they may be con- 
sidered rather typical of the kinds of 
problems which the average practitioner 
encounters in his daily work. No useful 
purpose would be served by efforts to 
arrive at dynamic formulations from these 
listings. Instead we shall restrict ourselves 
to a few observations, realizing that the 
patients’ descriptions are undoubtedly in- 
complete and subject to some degree of 
distortion. 

Virtually all patients who responded to 
the question listed multiple symptoms and 
problems. Most prominent among these 
were: anxiety in its various forms, un- 
happiness and other kinds of dissatisfac- 
tions, physieal symptoms (it seemed point- 
less to determine how many were of 
psychosomatic origin), and depression. Diffi- 
culties in interpersonal relationships, vo- 
cational problems, and phobias were also 
mentioned with some degree of frequency. 
By and large, it may be said that the pa- 


TABLE 3 " 
Summary or SYMPTOMS AND COMPLAINTS LEADING 
PATIENTS TO ENTER PSYCHOTHERAPY 


W = 41s) 

Symptom or complaint n Ld 
—G( (a A te 
Depression 12 29.8 
Anxiety, nervousness, tension 21 51.2 
Phobias 6 14.6 
Obsessive-compulsive 2 4.9 
Acting out, impulsiveness, alco- 5 12.2 


holism 
Physical symptoms, psychoso- 14 34.1 
matie problems 
Jonversion reactions 3 
Paranoid concerns 2 
Sexual problems 3 
Interpersonal relationships 10 
ork inhibition, 7 
Problems 
Feelings of inferiority, unhap- 18 43.9 
Piness, failure, lacking self- 
esteem, indecision, guilt 


vocational 


Total 103 = 
Ses 0420. lege ee Lat M DN ANDERE 


b Three patients failed pertinent data, 
b Percentages exceen 100% becwuse of multiple symptoms. 


tients represented in the sample were 
suffering from neurotic conditions with 
the common “mixed” symptomatologies. 


Degree of Disturbance 


Several questions were directed at the 
severity of the disorder, as the patient 
experienced it. Responses to Items 69, 70, 
and 71 clearly indicate that virtually all 
patients experienced fairly intense anxiety 
and found themselves under considerable 
strain and tension which propelled them to 
seek professional help. The distribution of 
Item 69 (“How severely disturbed were 
you?”) shows somewhat greater dispersion 
than the other two items, but again the 
vast majority of patients considered them- 
selves to be at least “moderately dis- 
turbed” prior to entering therapy. Anxiety, 
evidently, was the strongest motivating 
force in seeking help. 


69. How severely disturbed did you consider 
yourself at the beginning of your therapy? 


"  % 
Extremely disturbed 7 15.9 
Very much disturbed 21 47.7 
Moderately disturbed 10 22.7 
Somewhat disturbed 4 9.1 
Very slightly disturbed 2 4.6 


70. How much anxiety did you feel at the 
time you started therapy? 


n 
A tremendous amount 13 
A great deal 26 
A fair amount 5 
Very little 0 
None at all 0 


71. How great was the internal ‘pressure’ 
to do something about these problems when 
you entered psychotherapy? 


n % 
Extremely great 17 38.6 
Very great 11 25.0 
Fairly great 11 25.0 
Relatively small 4 9.1 
Very small 0 0 
Extremely small 0 0 
Blank 1 2.3 


A somewhat more general question at- 
tempted to gauge how well the patient felt 
he was getting along before therapy (Item 
67). The responses to this item indicate 
a somewhat more favorable picture, sug- 
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gesting that despite inner discomfort and 
emotional disturbance, patients were able 
to function to some extent, i.e., they did not 
view themselves as totally incapacitated. 
Nevertheless, most of them regarded them- 
selves as quite ill. 


67. How well did you feel you were getting 
along then? 


n p^ 
Very well 0 0 
Fairly well 4 9.1 
Neither well nor poorly 5 11.4 
Fairly poorly 10 22.7 
Very poorly 15 34.1 
Extremely poorly 10 322.7 

Chronicity 


Item 68 inquired concerning the length 
of time before entering psychotherapy that 
the patient felt in need of professional 
help. Almost one half of the patient group 
described their difficulties as being of 
relatively recent origin, very few giving 
recognition to the probability that their 
problems were of long standing. At any 
rate, it seems likely that exacerbations in 
the recent past accounted for a large 
proportion of the patients taking the de- 
cisive step of entering psychotherapy. 


68. How long before entering therapy did 
you feel in need of professional help? 


n % 
Less than 1 year 21 42.7 
1-2 years 15 34.1 
3-4 years 3 6.8 
5-10 years 4 9.1 
11-15 years 1 2.3 
16-20 years 0 0 


Reasons for Termination 


The data indicate that 43% of the re- 
spondents terminated therapy by mutual 
agreement with the therapist. From this 
answer we do not know, of course, whether 
the therapist’s or the patient's feelings in 
the matter were decisive or whether the 
decision was in fact “mutual.” In 25% of 
the cases, external factors apparently 
played an important part in bringing ther- 
apy to a close, and 20% of the patients 
felt that it was their own decision. It is 
somewhat surprising that in only 4.5% of 
the cases was the therapist credited with 


having suggested termination. This might 
mean that therapists by and large were 
reluctant to make direct recommendations 
which the patient remembered as such. It 
is also possible that they gently steered the 
patient toward termination, but proceeded 
in such a way that the patient experienced 
it either as his decision or as one mutually 
arrived at. However, in relatively few in- 
stances did the therapist set specific time 
limits. 

17. What led to the termination of your 

therapy? 


n % 
My decision 9 20.5 
My therapist's decision 2 4.5 
Mutual agreement 19 43.2 
External factors 1 25.0 
Other 1 2.3 
Blank 2 4.5 


Assessments of Therapeutic Results 


The questionnaire included a number of 
items dealing with the results of therapy, 
as the patient experienced them. The rea- 
son for presenting these questions of highly 
similar meaning derived from the anticipa- 
tion that overall assessments would be 
permeated by a large halo effect, and that 
slightly different wordings of items might 
produce in some (unforeseeable) instances 
better differentiation among the respondents. 

Item 18 dealt with the amount of benefit 
the patient derived from therapy. It will 
be seen that over two thirds of the re- 
spondents described the benefit as having 
been substantial, with only a small pro- 
portion of the sample voicing negative 
opinions. Yet, approximately 18% of the 
group were guarded in their evaluations. 


18. How much have you benefited from your 
therapy? 


n % 
A great deal 30 682 
A fair amount 6 13.6 
To some extent 6 13.6 
Very little T 2.3 
Not at all 1 23 


Item 19, devoted to the patient's satis- 
faction with the treatment results, whl? 
providing for a larger number of respon? 
categories, discloses a similar distributio 
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Fifty-five percent were extremely satisfied 
or highly satisfied with the results; another 
23% were "moderately satisfied," with 
approximately 2096 having various de- 
grees of ambivalence. It should be noted, 
however, that only 4.6% actually com- 
mitted themselves to the statement “dis- 
satisfied.” 


19. Everything considered, how satisfied are 
you with the results of your psychotherapeutie 


experience? 

n % 
Extremely dissatisfied 0 0 
Moderately dissatisfied 1 2.3 
Fairly dissatisfied 1 2.3 
Fairly satisfied 7 69 
Mo. rately satisfied 10 22.7 
Hig! 'y satisfied 12 27.2 
Extremely satisfied 12 2713 
Blank 1 2.3 


Item 79 attempted to probe somewhat 
more deeply by inquiring into the amount 
of symptomatie improvement rather than 
overall improvement. The response dis- 
tribution shows that less than 10% of the 
patients were prepared to assert that their 
symptoms or complaints which brought 
them to therapy had "completely disap- 
peared.” On the other hand, by applying a 
Somewhat less stringent criterion, fully 
three-quarters were willing to assert that 
there had been at least “considerable” im- 
provement. Slight improvement was con- 
ceded by 20%, but 4.5% noted no improve- 
ment at all. 


79. To what extent have your complaints or 
symptoms that brought you to therapy changed 
as a result of treatment? 


n % 
Completely disappeared 4 9.1 
Very greatly improved 17 38.6 
Considerably improved 12 27.3 
Somewhat improved 9 205 
Not at all 2 4.5 
Got worse 08 


_A somewhat more coarse-grained ques- 
tion focused on the amount of change the 
patient experienced as a result of psycho- 
therapy (Item 73). Again, a substantial 
70.5% of the group noted “a fair amount” 
or “a great deal” of change; 18.2% ad- 
mitted having changed “somewhat”; 9.1% 


had changed “very little” or “not at all,” 
We shall soon examine more closely the 
kinds of changes the patients reported. 


73. How much do you feel you have changed 
as a result of psychotherapy? 


LJ € 
A great deal 19 43132 
A fair amount 12 as 
Somewhat 8 153 
Very little 3 6.8 
Not at all 1 2.3 
Blank 1 3.2 


It seemed important to explore, in gross 
fashion, the amount of time required for 
therapeutic change to be noted by the pa- 
tient. It is a common observation that 
therapeutic gains are achieved very grad- 
ually, occasional dramatic improvements 
in rare patients notwithstanding. Responses 
to Item 80 tend to substantiate this notion, 
Slightly more than a third of the patients 
experienced marked change within 6 
months after the beginning of therapy, and 
an additional 18% felt improved within a 
year. 


80. How soon after entering therapy did you 
feel any marked change? 


n % 
Less than 6 months 17 386 
6-11 months 8 18.2 
1 year-1!4 years 5 11.4 
19 months-2 years 3 6.8 
More than 2 years 2 4.5 
Blank 9 205 


But, for about 25% of the group it took 
considerably longer before they felt better. 
It is noteworthy that fully one fifth of the 
group failed to answer this item. 

Another question (Item 88) dealing with 
the patient's belief in the value of psycho- 
therapy was phrased in terms of the degree 
to which he might recommend this method 
of treatment to a friend with emotional 
problems. Fully three-quarters unequivo- 
eally would recommend psychotherapy, 
whereas the remainder would recommend it 
but “with reservations." While this item 
yielded a much poorer distribution than 
the preceding ones that have been com- 
mented upon, it appears that in all in- 
stances responses to questions dealing with 
improvement, change, symptom relief, or 
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satisfaction disclosed that approximately 
two thirds of the patients responding to the 
questionnaire reported positive results. This 
percentage agrees rather well with typical 
studies in the literature in which the 
therapist's evaluation, however, is usually 
taken as the criterion. For a summary of 
pertinent studies see Eysenck (1961) and 
Malan (1963). 


88. How strongly would you recommend 
psychotherapy to a close friend with emotional 
problemas? 

* or 


0 
Would strongly recommend it 33 75.0 
Would mildly recommend it 0 0 


Would recommend it but with 


reservations H 25.0 
Would not recommend it 0 0 
Would advise against it 0 0 


Reasons for the patient's satisfaction (or 
dissatisfaction) with psychotherapy were 
elicited by means of an open-ended item. 
The gamut of responses is best exemplified 
by a number of verbatim quotations from 
the questionnaires: 

Although psychosomatic symptoms have been 
relieved, the basic apathy and depression have 
improved only moderately. 

Helped me much more than I expected it to 
before starting. 

My outward "trouble" was and is overweight. 
I am still overweight, but I find that I am getting 
along better with people and can help my wife, my 
parents, my students, and myself as a result of my 
psychotherapy. 

There has been little change in my response to 
stressful situations. My ability to cope with prob- 
lems has not changed. The great change was the 
completion of medical school with the great 
reduction in stressful situations which followed. 

Have become convinced of validity of certain 
basic responses. Therapy has been an experience 
which has conditioned me to view myself and my 
actions with the tools of psychiatry—that is, 
within a consistent framework. Have come to 
view myself more objectively, less remorsefully 
and more forgivingly. 

The extreme anxiety which caused me to seek 
treatment has been practically eliminated, and I 
find I am much better able to handle normal 
tensions and anxieties. 

The final conclusion of therapy (other than 
that therapy goes on forever—which it was good 
for me to see) was that in things which I could 
not feel, I would have to discipline myself, to 
carry thru, this has been effective in many things; 
still in several things, especially sex, I need to 
clear up my thinking and emotional feeling more— 
discipline alone is not enough and is not satisfying 


to the extent that I feel I might find satisfaction, 

I think I obtained a certain amount of insight 
into some of my problems. However, they were 
not worked out, and I suspect they could not have 
been worked out in the time available 

Heavens above—I could write a book! My 
whole life has changed and I now live comfortably 
with myself and my family. Not only this, I have 
had a baby—now eight months old—and this bas 
brought us all a joy beyond words. 

Life is so much more rewarding. This experi- 
ence is something good to pass on to those who 
are dearest and nearest to me. 

I don’t have the spells of fear and anxiety— 
though at times, I have a little, but not often. 

I am pleased with progress but feel I have as 
yet unsolved problems. 

Great increase in emotional tone and ability 
to give vent to uncomfortable feelings when they 
arise. Thus, get a big kick out of a sunset or a 
pair of well-shaped female legs. Can express all 
ranges of feelings and react to everything (pleasant 
and unpleasant). Personal insight and ability to 
analyze my own problems as they arise. Vastly 
improved ability to understand the needs, prob- 
lems, motivations, and feelings of others. 

I still have same symptoms as at start, but less 
severe anxiety. I am in a less taxing situation 
now—but cannot face the same situation—school— 
in which I found it necessary to seek therapy. 

These quotations bear out the general 
impression given by the distributions of 
responses previously cited. They also sup- 
port the well-known clinical observation 
that while patients often enter therapy with 
a few specific symptomatie complaints for 
which they wish relief, as therapy pro- 
gresses, they begin to perceive a wider 
variety of situations and behaviors which 
are contradictory, incompatible with more 
adult purposes, and the like. Often, as these 
difficulties come to light and begin to be 
resolved, the patient loses his concern WI 
the problems which originally brought 
him to therapy. The significance to the 
patient of the resolution of such “deeper 
difficulties may be seen in the fact that 
even when patients leave therapy 0 
experiencing marked symptomatic relief, 
they frequently feel that they have greatly 
benefited from treatment. 


Evaluations of Personality 


Patients 
Changes 

Item 74 presented the respondent with ? 
rather difficult task: 


Describe the most important changes you S 
experienced—internal as well as external. ( 


fo list in order of importance and be as specific 
possible. Also try to indieste which changes 
have been lasting and which ones, if any, have 
Bot been.) 


The difficulties were in asking the patient 
to be a clinician, or at least a reasonably 
Objective observer of himself. While some 
patients tried to comply with the instruc- 
tions of listing changes in order of impor- 
tance and differentiating between lasting 
and more transitory ones, most of them 
made no pretense at being able to make 
such distinctions, Nevertheless, 39 of the 
44 respondents made an effort to describe 
comprehensively changes in feelings, atti- 
tudes, and behaviors; and they did so in 
remarkably forthright, self-revealing, and 
self-critical fashion. While the many 
Shades of meaning virtually defied cate- 
gorization, an attempt was made at a 
coarse grouping. Beyond these classifica- 
ions, the patients’ answers to this item, a 
Sample of which we shall quote verbatim, 
are considered among the most valuable 
data emerging from this investigation. 
Their value, as we see it, lies in the import 
4s human documents which attest to 
Personality and characterological changes 
Tesulting from (or at least attributed to) 
the experience of psychotherapy. In terms 
‘of the patients’ descriptions, changes ei- 
fected by psychotherapy were multifaceted 
eed, permeating every aspect of life. 
Parenthetically, this illustrates the futility 
of labels like “improved” which usually 
obscure more than they reveal. It will be 
noted that many changes, as seen by the 
ients, appear to be qualitative as well 
quantitative. They reveal a markedly 
rent outlook on life, modifications in 
rpersonal relations, ete.; and lend 
themselves to the inference that in a fair 
lumber of instances a far-reaching re- 
nization of the personality structure 
occurred. In other words, beyond a 
minution of the intensity in the symp- 
oms which originally brought the patient 
Psychotherapy, the matrix of the per- 
Sonality structure in which the neurotic 
E were imbedded seems to have 
d Nge ` 
A "Table 4 represents an attempt to group 
Me patients’ responses. Obviously, there is 
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Category . v 


independence, flexibility, in- 
sight into own past, objectiv- 
ity, sense of responsibility, 
more enjoyment and direct 
satisfactions 
Increase in self-esteem, self.re- 
spect, self-acceptance; greater 
sense of well-being, better in- 
tegration” 15 
Better interpersonal relation- 
ships, improvement in sexual 
relations, greater tolerance of 
others n 
Improvement in presenting neu- 
rotic symptoms, of 
anxiety, greater ability to deal 
with symptoms and problems 2 
More active in working out so- 
lutions, less passive and fatal- 
istic, more energy, more en- 
joyment from work and activ- - 
ity 
No change, changes due to factors 
other than psychotherapy, per- 
sistence of difficulties (some- 
times coupled with improve- 
ments in other areas) 3 


* Exceeds 100% bemuse of multiple chassifiestions. 


a good deal of overlap among the cate- 
gories, and no claim is advanced concerning 
their separateness or distinctness. Yet, for 
purposes of exposition it may prove useful 
to discuss changes in each of the classes. 


Greater Awareness of Feelings and Im- 
pulses 

A majority of the patients made com- 
ments which appear to be classifiable under 
this heading. While many nuances are dis- 
cernible in the patients’ comments, the 
central theme appears to be insight into 
one’s feelings and motives. In the course of 
therapy most respondents seem to have 
achieved some measure of what tradi- 
tionally has been postulated as the princi- 
pal desideratum in psychoanalysis and 
intensive psychotherapy—greater self- 
awareness and emotional insight. From 


17.9 


17.0 
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this achievement, as will be seen from the 
verbatim quotations, seem to flow a wide 
variety of beneficial changes in the per- 
ception of reality, acceptance of oneself, 
the manner of relating to others, style of 
life and life goals, techniques of solving 
interpersonal problems and intrapsychie 
responses to one's feelings and impulses 
(see next heading). Altogether the patients 
seem to have achieved an improved sense 
of mastery; concomitant with disappear- 
ance or reduction of symptoms; a greater 
sense of being alive; a clearer, more plastic 
view of themselves; a greater ability to 
give fully of themselves; and a greater 
joie de vivre. Metapsychologieal analyses 
of such changes have been attempted by 
many psychoanalytic writers; they appear 
to be largely congruent with the patients’ 
subjective accounts. 

Typical comments by the patients in- 
clude: 


More awareness of what my feelings are— 
admitting aggressive as well as sexual motivation. 
Seeing more similarity between myself and other 
people. Understanding more about by relations 
with my parents. Feeling calmer and more secure. 
Understanding my wife better. The above changes 
"es to be lasting, at least as far as I can tell so 
ar. 

As to internal ehanges, I have had more respect 
for my own ideas and abilities and I have been 
much more successful in “getting close" to people. 
My wife and I are extremely close together. This 
has been my most important change. My adjust- 
ment to her and my ability to get along with 
other people and to aecept them on their own 
terms. 

Ability to get along with others better; ability 
to take criticism better; less critical of others; 
more understanding of others' problems and needs; 
more patient with students (and others); less 
concern about what others think; more willing to 
rely on my judgment; better able to accept my 
limitations; more objective as I face problems. 

(1) A view of myself as an organic whole 
changing gradually thru time rather than as a 
series of disjointed snapshots having no integral 
relation to each other. (2) A reduction in feelings 
of guilt about not being properly affectionate 
toward members of my immediate family, (3) 
Intellectual insight with certain rather intense 
hostile feelings towards lots of persons having a 
safely peripheral role in my life. (4) Growth of 
the attitude that it was not necessarily entirely 
unreasonable to consider myself a member of the 
class of men (as opposed to human male adults) 
(5) Growth of attitude that, if I wished, I could 


be an agent for change in certain situations. (6) 
The awareness that I was lonely. 

(1) I do not get sick as much as I did and 
when I do the intensity is not as great. (2) I have 
more confidence in myself in how I look, talk, ete. 
(3) I am not afraid of the opposite sex and I 
associate with them now. (4) I have learned to 
drive and dance, without therapy I don’t think 
I would have. (5) I think therapy has matured me, 
(6) I don’t have to play horses or masturbate. To 
sum it up, I look at myself like a man and not like 
a little boy. 

Many fears have completely disappeared (ie, 
fear of mental illness, being alone) and in turn 
there are more times when I feel “cool, calm and 
collected" rather than like a “cat on a hot tin roof.” 
Periods of anxiety still “catch” me but I usually 
feel that they will pass and bear with them. The 
most helpful part to me I think is that I no longer 
try so desperately to hide hostility from myselfi—I 
usually try to accept it, let it go and move on—I 
have found that I have better family relationship, 
but I still have a long way to go. Finally I do like 
myself more than I did in the beginning, and it is 
not as important to “will” myself to conform. 

The most important change has been a great 
increase in my ability to work through problems 
and a certain determination to do so. There seems 
to be a more realistic appraisal of people, both 
pro and con. These are permanent changes. Also, 
I would include what I would name the ability to 
gamble, to take chances, to wait for a second wind. 
I am able to maintain longer relationships with 
men in a wholesome framework. A change mant 
fested in therapy, but not a lasting one, was that 
I took my problems to one person and did not feel 
the need to talk to friends, etc. For about a yeat 
after therapy, I felt the therapist’s presence with 
me internalized, but the effects have about wom 
off, and I have to relieve myself by talking to 
friends again. This brings some confusion. 

I am breaking the habit of trying to please 
and “do for” my parents first. All my life seems to 
have been a series of shouldering their problems, 
not to eause them worry or to hurt them. Lye 
never tried to be a personality of my own being: 
but rather what they wanted. When the “break 
came, it caused a terrific emotional storm, but 
once the storm subsided, the differences tha 
followed caused far less disturbance than I evef 
thought possible. p 

Lessened anxiety; more flexibility; more posk 
tive outlook; interpersonal relations much | 
proved; more effective—I especially notice s 
my role as mother and as nurse; ipid 
broadened; more direct and indirect satisfactions 

(1) Increase in emotional tone—being able b 
have "pure" strong feelings...now when ie 
angry I have a pure, strong feeling of angel E 
pression of this anger brings relief. Anger makes | 
aggressive and makes me look for a solution a 
catharsis. Formerly, anger made me nervous, ^ 
ened, submissive, and eventually very depres 
(2) Insight—ability to become my ow? therap 
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and to handle formerly frightening and inexplicable 
feelings or fantasies. 


Increase in Self-Esteem 


A fairly sizable percentage of the pa- 
tients (38.5%) made specifie reference to 
increments in self-esteem, self-respect, and 
self-acceptance. These changes, as well as 
those reported in the other categories, are 
congruent with benefits from all forms of 
psychotherapy—they are not unique to 
psychoanalysis or intensive, analytically 
oriented psychotherapy. The impression is 
frequently suggested by the data that im- 
proved self-acceptance is the product of 
deeper intrapsychic changes rather than 
a result in itself. As some of the quotations 
indicate, increases in self-esteem appear to 
be a function of a more realistic self-ap- 
praisal of personality assets and liabilities, 
a diminished need for perfectionism and 
narcissistic self-aggrandizement, and (prob- 
ably through identification with the thera- 
pist) a more accurate assessment of and 
regard for the patient’s own worth. These 
modifications therefore appear to be 
closely intertwined with those reported 
under the first rubrie. A few direct quota- 
tions will illustrate the foregoing points: 


Self-esteem increased appreciably. 

As to internal changes, I have had more respect 
for my own ideas and abilities and I have been 
much more successful in “getting close” to people. 

I have learned to accept myself as I am, and I 
find I rather enjoy being me; the most drastic 
change, in other words, has been to learn that I 
can live an enjoyable life without any drastic 
changes. I do not mean that I now make no effort 
to improve myself; on the contrary, I think I am 
More intent on this than before. The difference is 
m my outlook and attitude more than anything 
else. As a result of the above, I find I have more 
self-confidence, and am willing to tackle things 
that I would not have attempted before, though I 
may not like it any better. 

Thave more confidence in myself, in how I look, 
talk, ete, 

Finally, I do like myself more than I did in the 

ginning, and it is not as important to “will” my- 
Self to conform, 

The first important change is the fact that I 
am beginning to accept my own judgment with 
Tespect, 

T am at peace with myself. I no longer feel such 
a failure inside that I have to try to be 100% per- 

ect on the outside and be all things to all men, 
59 I can relax. I have discovered I'm more ca- 


pable than I thought myself, for instance, I have 
learned to paint and in fact paid for my treatment 
with money I made myself. I might add that I'm 
no longer quite so popular since I can say “no” to 
my friends, but this doesn’t bother me. I can 
pretty much take each day as it comes now and 
ean derive much satisfaction from little things, 
Calmer; more accepting of myself and others. 


Better Interpersonal Relations 


Concomitant with significant intra- 
psychic changes, improvements in inter- 
personal relations were noted specifically 
by 28.2% of the respondents. There seems 
to be greater awareness of the needs, rights, 
and feelings of others, an ability to see 
them as people in their own right, greater 
freedom in approaching, responding, and 
interacting with them, and more give-and- 
take. In other words, the patients feel less 
of a compulsive need to fit others into a 
neurotic pattern. Also implied is a lessened 
need to dominate and to control (and con- 
versely to be dominated and controlled). 
A few examples will serve: 


I have been much more successful in “getting 
close” to people. 

More understanding of others’ problems and 
needs. 

Find that I am shy with people, especially girls, 
but not phobic as before. 

One patient put it beautifully and suc- 
cintly: 

Understanding of others—others formerly were 
mysterious people to me and I felt they knew more 
about me than I knew about myself. Now, I have 
an appreciation of the problems, fantasies, motiva- 
tions of others after having learned a great deal 
about myself. 


Improvement in Presenting Neurotic Symp- 
toms 


Over one half of the respondents com- 
mented on the disappearance or reduction 
of a variety of symptoms, both physical 
and emotional. Such comments typically 
were embodied in fuller accounts describing 
changes in general outlook and functioning. 
Symptoms no longer are seen as foreign 
bodies in the personality, but they have 
become better integrated in the total per- 
sonality. Most noteworthy perhaps is the 
patients’ changed attitude toward the 
symptoms themselves. They are no longer 
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something passively endured but something 
to be actively dealt with and mastered. 
Even in instances where symptoms have 
not completely disappeared, the patient 
feels more comfortable about them. This 
greater openness to experience undoubt- 
edly flows from deeper changes and reflects 
a reorganization of the personality. As one 
patient put it: 


The most helpful part to me I think is that I 
no longer try so desperately to hide hostility from 
myself—I usually try to accept it, let it go and 
move on. I have found that I have better family 
relationship, but still have a long way to go. 


Implieit in this formulation is a greater 
willingness to make compromises where 
compromises have to be made, but also a 
determination to work toward viable solu- 
tions, even if perfection is not in prospect. 
A few additional quotations exemplify 
similar attitudes: 


The tight feeling in my chest over the heart has 
improved very much. I still have the effects of & 
feeling that my heart skips a beat at times when 
something has upset me. I still get tense when I 
can’t get things done when they should be even 
though no fault of my own, but as soon as I re- 
alize what is happening I start to calm down. 

Am more able to deal with anxiety and tension 
in everyday life. 

Less distress about symptoms. Symptoms still 
exist, some to a less degree, but they do not loom 
as large as before therapy. 


More Active in Working out Solutions 


The changes classified under this head- 
ing appear to be byproducts of personality 
modifications which have already been 
commented upon, and need no further 
elaboration. They are often implied in 
other comments, and thus are probably 
underrepresented in the table. Nonethe- 
less, they call attention to a rather basic 
change in personality functioning—from 
passivity to activity—which was heralded 
by Freud as one of the cardinal objectives 
of psychoanalytic therapy. 


Current Adjustment and Current Problems 


The question of improvements resulting 
from psychotherapy was approached some- 
what more indirectly in several other ways. 
For example, the patient’s current adjust- 


ment might give important clues concern- 
ing the resolution of his previous difficulties. 
Question 76 was addressed to this problem, 
The response distribution indicates that 
88.6% of the patients regarded themselves 
as getting along at least “fairly well.” Of 
the total group, one half said that they 
were getting along “very well” or “ex- 
tremely well.” Nine percent described 
their adjustment as neither good nor poor, 
whereas 2.3% stated that they were getting 
along “very poorly.” On the whole, these 
self-evaluations are extremely favorable. 


76. On the whole how do you feel you are get- 
ting along now? 


n % 
Extremely well 6 13.6 
Very well 16 36.4 
Fairly well 17 38.6 
Neither well nor poorly 4 9.1 
Fairly poorly 0 0 
Very poorly 1 2.8 
Extremely poorly 0 0 


This rosy pieture, however, does not 
signify the patients experienced no further 
difüeulties in living. We shall presently 
see that a variety of problems persist and 
presumably some new ones have been 
added. It may be assumed that a sample 
drawn from the general population might 
disclose results that are not too different 
from the foregoing. (For evidence on this 
point, see Gurin, Veroff, & Feld, 1960). 

In Item 77 the respondent was asked to 
list the kinds of problems he feels exist now 
(unresolved and/or new ones), and Item 
78 followed up on his statements by asking 
how adequately he was dealing with them. 
The responses to the open-ended items 
were classified independently of the re- 
sponses to the precoded question. The re- 
sults are presented in Table 5. i 

There are relatively few former patients 
(about 9%) who regard their problems m 
living as slight and who indicate a high 
degree of self-confidence in dealing WI 
them. The possibility that such strong 
assertions may entail denial must b 
borne in mind. The group which admits 10 
“mild” problems is probably expressing 
more realistic appraisals of their situation 
(approximately 37%). When we consider 


| 


the responses to Item 78, we find that a 
fair proportion of the respondents, whose 
remaining problems are probably of mod- 
erate severity, believe they are dealing 
"fairly adequately" with their difficulties 
(63.7%). This leaves about 7-995 of the 
sample comprising people who consider 
themselves in a great deal of trouble which 
they find more than they can handle by 
themselves. These findings corroborate an 
observation which has already been made 
in a somewhat different context: the ex- 
perience of psychotherapy, despite its 
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TABLE 5 
Summary or UNRESOLVED AND/OR New PROBLEMS 
(N = 43) 
Classification n % 
No problems other than ordi- 
nary problems in living; cop- 
ing adequately 4 9.3 
Mild problems in living 16 37.2 
Problems of moderate severity, 
but coping 19 44.2 
Severe problems in living; great 
difficulty in coping 3 7.0 
Unclassifiable 1 2.3 
Total 43 100.0 


great value to the patient, has left him 
with a fair number of unresolved intra- 
psychic and/or interpersonal problems. 
However—and this may be the greatest 
achievement of their therapeutic experi- 
ence—they disclose appreciably greater 
inner strength and self-confidence in ad- 
mitting, facing, and coping with their con- 
flicts than they had at the beginning. 


78. How adequately do you feel you are deal- 
ing with them? 


Very adequately 

Fairly adequately 

Neither adequately nor 
inadequately 

Somewhat inadequately 

Very inadequately 

Blank 


Need for Further Therapy 


The patient’s need for further therapy 
May be regarded as another indicator of 
his current emotional well-being, and the 
responses to this question closely parallel 
those discussed in the preceding section. In 
Studying the responses to this question it 
must be kept in mind that most patients 
had been in psychotherapy for a fairly 
extensive period of time, and (with few ex- 
ceptions) they undoubtedly had the ex- 
Derience that submitting one's thoughts, 
feelings, fears, and free associations to the 
Scrutiny of a professional person can serve 
the purpose of clarifying one’s emotions. 

herefore, whenever such a person en- 
Counters difficulties in living he may wish 
or a therapeutic relationship in which his 
conflicts can be clarified and perhaps even 


resolved. Apart from a realistic need for 
further therapy, the answers to this ques- 
tion are undoubtedly permeated by feel- 
ings of this kind. 

Responses to Item 16 indicate that ap- 
proximately one third (31.8%) of the pa- 
tients indicated that they needed no fur- 
ther therapy; an additional 27.3% described 
their need as "slight," whereas 40.9% felt 
that they definitely needed more therapy. 
In our opinion, the response distribution 
for this item, while less favorable than 
those dealing more directly with satisfac- 
tion and benefits derived from therapy, 
represents a more realistie estimate of the 
patients’ current emotional well-being. 


16. How much in need of further therapy do 
you feel now? 


n % 
No need at all 14 31.8 
Slight need 12 27.3 
Could use more 8 18.2 
Considerable need 10 22.7 
Very great need 0 0 


A slightly different slant on the same 
problem was obtained in Item 15, which 
was addressed to those patients who had 
had only one period of therapy (some 29% 
had had two or more therapists). The re- 
sponse distribution was substantially simi- 
lar to that of Item 16, discussed in the 
foregoing. Patients who “never” or “very 
rarely” experienced the need for further 
therapy numbered 13 (29.6%); on the 
other hand, 38.6% felt a reasonably strong 
need for further treatment. 
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15. If you had only one period of therapy, did 
you ever feel a need for further therapy? 


* % 
Never 5 114 
Very rarely 8 18.2 
A number of times 13 29.5 
Often 3 6.8 
Very often 1 2.3 
Blank l4 31.8 


This question was followed by an open- 
ended item inquiring into the reasons for 
not seeking further help if the patient felt 
he needed it. Practical factors, such as 
distance from the treatment center and 
financial considerations were mentioned 
with some frequency. Some direct quota- 
tions of patients’ responses will further 
illustrate their thoughts and feelings: 


The desire was not strong enough, and circum- 
stances causing this desire were of short duration 
and infrequent. 

Felt I ought to work out own problems. 

Expense. There is a vast difference between a 
“need” and an “urgent need” for therapy, and I 
never really had the latter after the initial therapy 
was terminated. 

Though I am still considering myself in the one 
period of therapy, there have been times when I 
felt I'd like to have gone, but did not, chiefly be- 
cause I did not want some of my family and 
friends to know I was going and therefore waited 
for easy convenient times to take the trip. The fact 
that I traveled about 30 miles each way was partly 
to blame—and because I just got busy and had 
trouble finding time. 

1. Realized necessity of becoming independent. 
2. Dislike of dependency on therapist. 3. Some an- 
ger at therapist's suggestion of termination. 

Too hard to express what I felt. Didn't think 
anyone would be really interested. 

I haven't felt the need and cannot imagine any 
problems arising that I could not work out fairly 
well. However, should such an occasion arise, I 
would not hesitate to seek professional help again 
preferably in Chapel Hill. I found people there 
not only eompetent, but kind and helpful (I am 
not speaking of the therapist—rather, other per- 
sonnel, secretaries, etc.). I think this warmth is 
very important from the patient's point of view 
and that this sort of moral support is very often 
overlooked by professionals in the field. 

1. Financial, shortly after stopping. 2. Later I 
found it difficult to think in terms of returning to 
examine painful areas—it is a feeling of wanting 
to “let sleeping dogs lie.” However, if I felt dis- 
turbed to the point of needing further professional 
help I would ask for further help. 

I did return to see my therapist on at least two 
occasions, one at his request when I re-entered 
school, the other upon leaving Chapel Hill. I seem 


to want to see bim at times of change and growth, 
This spring I sometimes felt the need to see him 
when the demands of my new job seemed hard and 
caused a strain in outside relationships or when I 
felt depressed for several weeks at a time. Distance 
was one factor in not returning, also pride, and a 
question of motive. However, I hope to have sev- 
eral sessions with him during the second session of 
summer school and see if we can arrive at some 
answers. I imagine the act of answering the ques- 
tionnaire will make patients “homesick” to a de- 
gree or perhaps prod them into raising their stand- 
ards again for maximum development. 


Correlates of Therapeutic Change 


We shall now turn to a consideration of 
the relationships between Patient Cluster 
2 (Amount of therapeutic change) and 
other attitude clusters derived from Ques- 
tionnaire P. It will be noted from Table 6 
that the amount of therapeutic change the 
patient attributes to himself shows a 
marked positive relationship with the de- 
gree to which the patient perceived the 
therapist as positively disposed toward 
him. In other words, the patient attributes 
to himself a great amount of favorable 
change when at the same time he rates in 
retrospect the therapist’s attitude toward 
him during therapy as warm, respectful, 
natural and unstudied, attentive and the 
like (Cluster P,). Coldness, distance, for- 
mality, extreme passivity, etc., by the same 
token, were rated as absent from the 


TABLE 6 


SELECTED CORRELATES OF AMOUNT Or THERA- 
PEUTIC CHANGE (CLUSTER P:) 


Variable T 

Cluster P, : Therapists warmth 537 
Cluster P; : Present adjustment .60** 
Cluster P, : Amount of change ap- .52** 

parent to others 
Cluster P; : Therapists respect and 

interest .63** 
Cluster P, : Uncertainty about 

therapists feelings j —.57** 
Cluster Ps : Use of technical terms —.39* 


Cluster P, : Degree of disturbance 
before therapy -26 


Gielen Pi: Intensity of treatment — me 
Occupation/education —.40* 
Income 17 
VUE 


rapist's behavior. The therapist's re- 
pect and interest (Cluster P,) emerge as 
another important ingredient in ratings of 
favorable change, as does the absence of 
uncertainty about the therapist's attitude 
m" the patient during therapy (Cluster 
A greater amount of change also coin- 
cides with more favorable ratings concern- 
ing the patient's current adjustment (ex- 
emplified by the absence of a need for 
further therapy, his ability to get along 
Well now, and his feeling of adequacy in 
ing with current problems—Cluster 
P. The therapeutic change, the — 
feels, is markedly apparent to others, to 
whom he feels he would recommend psy- 
ch apy as a beneficial treatment pro- 
cedure (Cluster P4). 
The statistical relationships indicate 
that older patients tend to express them- 
es more favorably concerning the 


hermore, and somewhat unexpectedly, 
upational and educational status of the 
ent tended to be negatively associated 
h | the &mount of change he attributed 
self (r — —.40). It is possible that 
ents higher on the occupational /educa- 
al scale were more critical in admitting 
therapeutie change. It is also note- 
orthy that the more the therapist was 
reeived by the patient as using technical 
inguage, the less change the patient at- 
tributed to himself (r = —.39). 

A warm, respectful, unstudied attitude 
the part of the therapist, as perceived 
the patient, seemed to be most pro- 
ous for favorable change, as seen by 
patient in retrospect. This attitudinal 
or appears to permeate the large ma- 
Jority of patient ratings, as indicated by 
the high degree of consistency with which 
© aforementioned correlates were re- 
= from cluster to cluster. Therapy in 
a great deal of change has taken 
Es is surrounded, in the patient's 
by a large component of positive 
igs. It will be instructive, by contrast, 
Comment on a cluster whose item com- 
deals with essentially negative atti- 
toward the therapist. 
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TABLE 7 
SmLrcrkb CommskLATES or UnckwrAINTY amoet 
Tunnartere Feeriwos (Coceren Po 


Variable r 

Cluster P, : Therapist's warmth - £4 
Cluster P, : Amount of change ~ * 
Cluster P, : Present adjustment -.40* 
Cluster P, : Therapists respect and 

interest - 61 
Cluster P, : Intensity of emotional 

experience 2 
Cluster P, : Use of technical terms rj 
Cluster P , Intensity of treatment 35 
Cluster Py General dissatisfaction =. 
Age — 43°" 
Item P., “Nothing the therapist 

said or did ever decreased my 

self-respect,” ~ * 
Item Pa: A major emphasis in 

treatment was upon gestures, si- 

lences, shifts in my tone of voice, 

and bodily movements." ae 

"p< w. 

p<. 


Uncertainty about the Therapist's Feelings 
(Table 7) 


Items included in this cluster (Cluster 
Pe) suggest indifference on the part of the 
therapist, lack of understanding of the 
patient's feelings, the patient's doubt about 
the therapist's "real" feelings, and two 
items (scored negatively) which, in ex- 
treme terms, asserted the opposite. What 
are the concomitants of this expressed at- 
titude? 

The greater the uncertainty about the 
therapist's feelings, the less warmth the 
patient perceived in the therapist's atti- 
tude (Cluster Pi). Similarly, a rather 
substantial negative relationship was dem- 
onstrated between feelings of uncertainty 
about the therapist’s attitude and amount 
of change admitted by the patient (Cluster 
Pa). The patient's complaints about his 
current adjustment were associated with 
feelings of uncertainty about the thera- 
pist’s attitude during treatment (Cluster 
P). The same was true of feelings of gen- 
eral dissatisfaction (Cluster Pis). Put 
otherwise, the worse the patient felt cur- 
rently, the more he tended to blame the 
therapist (and the therapeutic relation- 
ship) for his state, and he did this by 
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attributing impersonal attitudes toward 
the therapist, accusing him of never re- 
vealing his “true” feelings toward the 
patient, and showing general indifference. 
These results are substantially the inverse 
of the findings for Patient Cluster 2 
(Amount of change) in that negative pa- 
tient attitudes toward the therapist were 
generally associated with poorer outcome, 
less change, and greater patient dissatisfac- 
tion with the results. 

Again, it was found that younger pa- 
tients tended to experience more uncer- 
tainty. It is less surprising that patients 
who had been in intensive treatment (psy- 
choanalysis) were more likely to be in doubt 
about the therapist’s feelings toward them 
(Cluster P11). These two findings appear to 
be interdependent because younger patients 
were more likely to have been in more in- 
tensive treatment (see below). 


Emotional Intensity of Psychotherapy 


It is à eommonplace that the psycho- 
therapeutie process lays bare a host of 
painful and unpleasant feelings in the pa- 
tient. Following Menninger (1958) what the 
patient gains in psychotherapy and psycho- 
analysis is the product of his frustrations and 
disappointments. These, in a deep sense, are 
his therapeutic achievements. The more in- 
tensive forms of therapy, clearly, arouse 
deeper and more disturbing emotions which 
are undoubtedly a function of the deeper 
regression the patient experiences. 

The statistical relationships presented 
in Table 8 are highly consistent with this 
sketch of the nature of intensive therapy. 
For one thing, there was a significant 
positive relationship between the Intensity 
of treatment cluster (Cluster P11), based 
on three reasonably objective items such 
as frequency of sessions per week, length 
of therapy (total number of hours), face- 
to-face position versus use of the couch, 
and the intensity of emotion experienced 
by the patient (Cluster Pr). Furthermore, 
there was a tendency for patients who had 
undergone intensive therapy to report 
greater uncertainty about the therapist/s 
feelings and attitudes. In other words, they 


TABLE 8 


SELECTED CORRELATES OF INTENSITY Or THERAPY 
(CLUSTER Pu) 


Variable 


r 

Cluster P, : Therapist’s warmth —.23 
Cluster P.: Amount of change ap- 

parent to others —.29 
Cluster P, : Uncertainty about 

therapist's feelings -38* 
Cluster P; : Emotional intensity of 

therapy 35* 
Cluster Piz: Importance of emo- 

tion in therapy .37* 
Item P4, : Nothing the therapist 

said or did ever decreased my self- 

respect." — .45** 
Item Pss: “A major emphasis in 

treatment was upon gestures, si- 

lences, shifts in my tone of voice, 

and bodily movements." 32 
Item P;;: “I was almost never 

given any direct reassurances by 

the therapist.“ .82 
Sex (chi square) 5.47* 
Occupation/education 23 
Income 27 
Age —.20 
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experienced him as relatively anonymous 
and as a blank screen (Cluster Pe). As 
already noted, younger patients were more 
likely to receive intensive therapy (prob- 
ably in line with the criteria of suitability 
outlined by Freud many years ago). Fur- 
thermore, it is important to note that 
patients who were seen in intensive ther- 
apy tended to disagree with Item 30 which 
stated: 


Nothing the therapist said or did ever decreased 
my self-respect. 


We may safely infer that the latter sta- 
tistical association refers to the therapist $ 
occasional penetration of the patients 
narcissistic defenses. Finally, such Ppa 
tients were more deeply impressed with the 
emotional experience of psychotherapy 9? 
opposed to intellectual understanding. 
Another concomitant of intensive PSY" 
chotherapy, as seen by the patient, wa 
the therapist’s emphasis on gestures, S" 
lences, shifts in tone of voice, and bodily 
movements (Item 56). This (psychoan®” 
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lytic) stress on nonverbal communications, 
which presumably were at least occa- 
sionally the focal point of the therapist’s 
interpretations, tended to be seen as in- 
compatible with feelings of warmth on the 
part of the therapist. The absence of re- 
assurance was also noted by patients in 
intensive therapy (Item 57). 

The question may be raised as to 
whether patients who had been seen 
in intensive psychotherapy experienced 
greater change as a result of treatment 
than other patients. This hypothesis seems 
reasonable in the light of the supposition 
that greater (more intensive) therapeutic 
effort in terms of length of treatment, fre- 
quency of visits, etc., might be commen- 
surate with greater therapeutic change. 
Our data provide little support for this 
view. The pertinent statistical relation- 
ships hovered in the vicinity of zero and 
indeed tended to be slightly negative. In 
other words, we found no evidence that 
therapists considered such patients as 
having been more successful cases, nor do 
the patients themselves credit themselves 
with greater change. Not surprisingly, 
patients who had been seen in intensive 
therapy were considered to have greater 
capacity for insight by their therapists 
(r = .47), and they tended to belong to 
the higher socioeconomic classes (r = 28, 
not significant). There also was a slight 
tendency for such patients to be younger 
and male (y? = 5.47, p < .05). 


Attitudes toward the Therapist 


At the beginning of therapy patients' 
attitudes toward the therapist covered a 
wide range, They reported being variously 
reserved, suspicious, hostile, resentful, in- 
different, eager to cooperate, curious, re- 
Ceptive, anxious, and dependent. At the 
time of termination the patients’ attitudes 
(at least in retrospect) had markedly 
changed, but in various ways. Some pa- 
tients apparently attempted to arrive at a 
Teasonable assessment of the therapist as 
another human being who, in his therapeu- 
tie role, had taught them better ways of 
Coking at themselves and their problems, 
for whom they had gained a good deal of 


respect and fondness, to whom they were 
grateful for his dedication and steadíast- 
ness, whose impartiality they admired, 
and with many of whose positive attributes 
of maturity they had formed a permanent 
identification. There were other former 
patients whose attitudes might be best de- 
scribed as hero worship or idolization; and 
there were a few patients whose negative 
(or ambivalent) attitudes seemed to have 
become more intense during therapy. A 
few salient quotations will illustrate the 
range: 


The attitude was much more realistic. I no longer 
romanticized him as much, but I liked him more. 
I felt more on an equal plane with him. At the 
same time I was aware of more hostility and even 
had one big tantrum in which I kicked the floor. 
Although I was behaving like a two-year-old, we 
were both quite proud of this. I did feel rejected at 
the end of therapy though I knew that was un- 
realistic. 

I found him to be warm, understanding and a 
very “down to earth” person. I considered him a 
friend and ally. 

Confidence and trust and respect for him, and 
gratitude. 

I had a great deal of respect for him and I was 
grateful for his help, but no longer felt the ex- 
aggerated regard that I had during the early part 
of therapy. 

Great liking for therapist. Feel like a life-long 
bond with him. Admire him for his integrity, gen- 
uine desire to help people, considerateness, desire 
to search for truth, his sense of humor. Great re- 
spect for his insight, experience, intelligence. Com- 
plete confidence in him and no feelings of hesita- 
tion about verbalizing or expressing any feelings 
or thoughts. 

Near the end of therapy it was almost unbear- 
able to think of the relationship ending—I loved 
and respected the therapist and did not in one 
sense want to say good-bye. I left with sadness but 
a heart full of thankfulness for all he had helped 
me to find, and I wanted so much to be able to 
give something in return for the healing which had 
come to me. 

None better. Fortune was entirely on my side 
when I found him. Never thought a mere human 
could be so wonderful. 

More hostile. 

Disappointed. 

I think there was little change. 

I loathed him personally; respected his ability. 


Patient’s Perception of the Therapist’s Atti- 
tudes during Therapy 


In Item Pgs we attempted to elicit de- 
scriptions of the therapist’s attitude as the 
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patient experienced it during therapy. The 
answers occasioned no surprise because 
they seemed to coincide with the way in 
which the therapist's professional attitude 
is usually depieted. The following char- 
acterizations convey the composite: warm, 
sympathetic, anxious to help, respectful, 
attentive, interested, observant, detached, 
helpful, nonjudgmental, firm, sincere, en- 
couraging, kind, stimulating, patient, hon- 
est, understanding, considerate, objective, 
accepting, cooperative, permissive, nonin- 
volved, skillful, determined, sense of humor, 
concerned, unhurried, relaxed, consistent. 

These adjectives appear to be a blend of 
personal attributes (friendly, kind, ete.) 
expressed in the framework of professional 
objectivity and detachment. 

Some patients took exception to these 
attitudes or detected admixtures which 
they interpreted in negative terms. Some 
examples follow: passive, dull, vague, 
grave, somewhat overintellectual, some- 
what bored, a sense of pathos transcending 
empathy, unattentive, bemused, profes- 
sional, superficial pleasantries but still 
removed, strictly adhering to schedule, 
rather immature attempts to maintain 
“proper” facade of objective, impersonal 
arm’s length coolness; I believe he tried to 
appear neutral toward me but to me it 
seemed that he was rather indifferent, I 
was not always sure but in general I felt 
he was fairly sincere in his desire to help. 


Nature of Therapeutic Change as Seen by 
the Patient 


: Item Pss was aimed at assessing the pa- 
tients’ perception of the factors responsible 
for therapeutic change. It read: 


What specific aspects of the therapist’s activities 
do you feel accounted for the change as you ex- 
perienced it? 


The responses to this item, like the re- 
sponses to many items in the questionnaire, 
cannot be taken at face value; that is, one 
would not assume a one-to-one relation- 
ship between the patients’ descriptions of 
the nature of the therapeutic influence and 
the “true” factors to which therapeutic 
change is attributable. At the same time, 
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these reports no doubt reflect some impor- 
tant aspects of the experience which the 
respondent found helpful. 

From the patients’ responses, it appears 
that a useful distinction may be made be- 
tween technical interventions (interpreta- 
tions, clarification, etc.) and personality 
characteristics of the therapist which en- 
abled the patient to view himself and his 
emotional difficulties in a different light. 
The latter group includes the therapist's 
human qualities (for example, interest, 
respect, trustworthiness, patience, accept- 
ance, firmness, and reliability) as well as 
a host of attitudes toward the patient and 
his problems. It is clear that through his 
attitudes and through his personality the 
therapist educates the patient and pro- 
vides him with a model for identification. 
Although these accounts typically came 
from our more intelligent and more highly 
educated persons, they are the formulations 
of patients—not professionally trained 
people. Thus, they are relatively uncon- 
taminated by the technical literature al- 
though a certain amount of “indoctrina- 
tion” by the therapist has undoubtedly 
occurred. The following quotations exem- 
plify these assertions: 


Gave me a clear picture of my emotional prob- 
lem. Gave me personal confidence. ‘ 

It is hard to be specific, but I think two things 
stand out: (1) He pointed out things I did or said, 
from time to time, which frequently put them in à 
different light; (2) The rest of the time his atti- 
tude seemed to say: "It's your move," which 
brought pressure on me to take the initiative. 

Getting me to talk about and face honestly 
feelings, fears, concerns, listening to me without ap- 
proving or disapproving. Helping me to interpret 
things which bothered me but which I did not un- 
derstand—bodily gestures, dreams, feelings of an- 
ger. His quiet unhurried manner. 

His seeming understanding. His apparent sym- 
pathy. His refusal to become subordinated by my 
personality. His way of making me feel better be- 
fore I left each session—some new light cast, ete. 

His listening, his being serious or laughing at the 
right times. A certain amount of the didactic pro 
ess when it was necessary. A refusal to think T was 
irresponsible or “sick.” A belief that the achieve 
ment of freedom re life and its outcome is possi? 
even for the troubled, in others words, his philos 
ophy of life. 

His lack of surprise or shock. 


His apparent un- 
derstanding and respect for me. 


His ignoring 9 
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belittling some of the things that worried me so 
that I realized they weren't so important as I'd 
thought. His actual scientific statements of fact on 
some subjects 

His persistence and my feelings he would stick 
it out for however long it took to accomplish what 
was needed. 

Never got shocked at anything I said. I was able 
to see that some of my innermost feelings of guilt 
and “badness” were not really bad but were nat- 
ural reactions to early childhood situations of a 
traumatic nature. His encouragement to explore 
my phantasies, get behind memory screens, etc. 
He helped “trigger” latent feelings by key ques- 
tions. Pointed out where I was getting off the track 
when I switched subjects. His summaries of thera- 
peutic hours and putting parts and trends together, 
but never getting too far ahead of me or at least 
revealing this. 

Her genuine human qualities; her deep desire to 
help me in spite of myself. 

Clarification of feelings—pointing out similari- 
ties of feelings in various circumstances. 

I am somewhat undecided about this; however, 
I do feel that his delving into my childhood expe- 
riences helped alleviate a number of unresolved 
guilt feelings; on the whole, however, I am not 
certain what aspect of his activities resulted in 
change. 


Employing the distinction mentioned 
above, these comments are largely in 
terms of the therapist’s personality char- 
acteristics rather than in terms of technical 
intervention, although references to tech- 
nical maneuvers are sometimes implied. 
Clearly, what most impressed our re- 
spondents was the therapist’s personality 
and attitudes. 


Patients’ Identification with Therapists’ 
Values 


A follow-up question to Item 85 in- 
quired specifically about the degree to 
which the patient felt he had “taken over” 
the therapist’s attitudes, values, or opin- 
ions. Seventeen patients answered the ques- 
tion in the affirmative, whereas 22 denied 
it and omitted the item. Further clarifica- 
tion is provided through the following 
direct quotations which are considered 
typical for the sample: 


No. He had no opinions. 

Unable to recall anything definite. 1 

I don't know because he did not reveal his own 
attitudes, values, and opinions. 

In most cases, I did not feel that I knew my 


therapists! attitudes, values, opinions. I had 
throughout and now a general feeling that what 
he said was not so much what he thought, but more 
to bait or challenge me, or thrust me into a new 
reality for which I was not prepared, and which I 
in some cases would never need to be aware of. 

Yes, commonsense attitude toward some basic 
emotional problems. 

Tolerance. 

To be realistic, understanding; not to be emo- 
tional. 

Sense of humor; belief in change; reverence for 
life (not just lip service); a greater understanding 
of others—the "why" of them; incrensed ability 
to reason things out; an appreciation and respect 
for emotions. 

Yes! To learn the extent of one's abilities and 
to accept the extent of their limits as the best one 
can do. 

Not to keep feelings bottled up inside; not to 
expect or demand perfection in everything; to fail 
in one's efforts sometimes is no disgrace. 


Are Therapeutic Changes Apparent to 
Others? 


No clear-cut patterns were discernible 
with respect to the amount of change that 
the patient thought might be apparent to 
others, although there seemed to be an 
overall tendency for changes to be re- 
ported as most apparent to intimate asso- 
ciates (husband, wife) and least apparent 
to co-workers and acquaintances. As is 
shown in Table 9, the extent to which the 
changes resulting from therapy were de- 
scribed as apparent to an outsider was 
associated with overall amount of change 
experience by the patient himself. The de- 
gree to which these changes seemed appar- 
ent to others was negatively correlated 
with the patient’s educational level and 
his capacity for insight as rated by the 
therapist. Thus, it appears that the less 
educated patients and those whose capac- 
ity for insight (and hence intensive therapy) 
was judged low were the ones who re- 
ported the most dramatic changes as far 
as improvement in interpersonal relations 
was concerned. 


Socioenvironmental variables 


While most of the statistical relationships 
between socioenvironmental variables and 
attitude clusters were inconclusive, cer- 
tain statistically significant associations 
emerged, which are summarized in Table 10. 
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TABLE 9 
SELECTED CORRELATES OF IMPROVEMENT IN INTERPERSONAL RELATIONS 


Item P: Amount of change apparent to: 


Variab Co-workers 
pie 8 = Close friends and 
NEC acquaintances 
Item Tsa : Capacity for insight—before —.41** — .35* — .35* 
Item P; : Education —.50** —.45** —.49** 
Item Pys : Amount of change as result of ther- E 
apy (as rated by patient) .76** .51** .59 
Item P;,: Extent of symptom relief (as rated i m. 
by patient) 54 33 38 
*p «.05. 
** p € 01. 


The most important of these are the follow- 
ing: 

1. Age. Older patients tended to attribute 
greater therapeutie change to themselves 
(r — .40); they felt the changes resulting 
from psychotherapy were more important to 
others (r .31); they tended to feel less 
uncertain about the therapist’s feelings to- 
ward them (r — —.43); and they were less 
likely to see therapy as an intensely emo- 
tional experience (r = —.37). 

2. Sex. Women were less likely than men 


to be seen in intensive therapy (x? = 5.47); 
women were also seen as feeling more 
warmth for their therapists. | 
3. Family income. There was a positive 
relationship between size of family in- 
come and extent of remaining disturbance, 
as rated by the therapist (r — .34), signi- 
fying that persons with higher income 
tended to remain more disturbed. As al- 
ready noted, there was a trend (r — 21; 
approaching statistical significance) for 
the more affluent patients to be seen m 


TABLE 10 " 
SELECTED CORRELATES OF SOCIOENVIRONMENTAL VARIABLES 
mil Occupation/ 
Variable 5 demi Éducation 
(r) 0 (r) 
Cluster Ti: Overall success 11 1.13 .03 11 
Cluster T; : Remaining disturbance —.09 .02 .34* —.08 
Cluster T, : Capacity for intensive 
therapy — .23 2.83 16 41* 
Cluster T; : Adjustment before enter- 
ing therapy .06 1.90 m4 .31* 
Item Tia : Defensiveness before enter- 
ing therapy 23 2.93 20 —.32 
Item Ti, : Patient warmth 24 4.94* .01 -.01 
Cluster P, : Warmth of therapist .26 24 —.22 zo 
Cluster Pa: Amount of change .40* 2.06 SD . 405 
Cluster P; : Present adjustment .28 14 .06 —.23 
Cluster P, : Amount of change appar- 
ent to others il" .02 —.17 = 5A 
Cluster Ps : Therapist’s respect and 
interest .26 .05 — .06 1 
Cluster Pe: Uncertainty about ther- 
apist's feelings —.43 2.21 —.08 .05 
Cluster P; : Intensity of emotional ex- 
perience = 87t 2.47 .08 — 01 
Cluster P; : Intensity of treatment —.20 5.47* 27 28 
* 
EPIS 
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TABLE 11 
: i SELECTED CORRELATES OF THERAPISTS’ ASSESSMENTS 
a Cluster Ti: Cluster Ta: Cluster Ta: Altem Ts: Item T, : 
Variable Overall Remaining Warmth of Motivation Quality of 
success disturbance relationship — Mes d 
» 
Cluster T. : Remaining disturb- 3 ROI 2i 
ance — .66"* — -.25 —.16 -.660** 
Cluster T; : Warmth of relation- Eo 
ship -540° —.2⁵ — 24 " 
Cluster T, : Capacity for inten- * 
sive therapy 20 —.16 44 .22 29 
Cluster T; : Patient’s adjust- A 
ment before therapy —.09 —.30 .08 — .40°* .06 
Item T;, : Defensiveness before 
therapy —.26 .45** —.10 —-.13 — .30 
Item T; : Motivation before 
therapy .95* —.16 .24 — .29 
Item Tie: Patient's warmth to- 
ward therapist BY {bd -.47** .65** 28 ,07** 
Item Tis : Quality of working re- 
lationship PY fin — .66** AS .29 — 
p « .05. 
** p «€ .0t. 


intensive therapy. Such persons also 
seemed to be more inclined to recommend 
therapy to their friends (r — .31). 

4. Occupation/education. Patients higher 
on the occupation/education scale were 
seen by their therapists as having greater 
capacity for intensive therapy (r = .41), 
but there was only a slight trend suggest- 
ing that they were in fact more likely to 
be accepted for intensive therapy (r = .23, 
hot statistically significant). On the other 
hand, better educated patients had a better 
adjustment “before” therapy (r = .31), 
and they were viewed by their therapists 
as less defensive “before” therapy (r = 
—32). As already noted, the higher the 
patient placed on this scale, the less he 
was prone to credit himself with marked 
therapeutic change (r = —.40). There was 
à rather substantial negative association 
7 —.54) between the patient's position 
on the oecupation/edueation scale and the 
amount of therapeutic change he believed 
Was apparent to others. 


B. Therapists View 


How do the participating therapists re- 
Sard the patients who responded to the 
Questionnaire? What are the concomitants 
of the therapists' retrospective ratings? To 


obtain a preliminary answer to this ques- 
tion we shall examine the interrelation- 
ships between clusters of items based 
solely on therapists’ ratings as well as 
some individual items (see Table 11). 

As might be expected, therapists con- 
sider successful treatment outcome (Cluster 
Tı) incompatible with remaining disturb- 
ance (Cluster Ts, r = —.66). As already 
noted, a good, warm, working relationship 
was seen as a major ingredient in success- 
ful outeome (success versus quality of the 
working relationship — .71, and success 
versus patient’s warmth = .75). 

The patients’ capacity for intensive 
therapy (Cluster T.) bore a small positive 
relationship to overall success (r = 26, 
not statistically significant); but, con- 
trary to the patients’ self-ratings (see 
above), it was not seen as contraindicating 
a warm relationship (r = .44). This rating 
of “capacity” of course was not necessarily 
a guarantee that the patient was in fact 
treated by intensive psychotherapy, but 
therapists derived greater satisfaction from 
patients they saw in intensive therapy. 
(Item T2, “Enjoy working with this kind 
of patient" versus Item Py, “Face-to-face 
position versus couch,” r = .50). 

Patients who in the therapist’s view 
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were better adjusted "before" therapy 
(Cluster T.) tended to be seen as less 
highly motivated for treatment (Item Ts, 
r = —40). Since the Adjustment cluster 
included items pertaining to anxiety, ego 
strength, and degree of disturbance, the 
foregoing finding suggests that sicker pa- 
tients are more highly motivated for ther- 
apy. Since motivation for therapy was 
seen as an ingredient in overall success 
(r = .85), one would expect that better 
adjusted patients, being less well moti- 
vated, would have poorer outcomes. How- 
ever, no demonstrable relationship exists 
between Adjustment before therapy (Ts) 
and Overall success (T, ; r — —.09). This 
leaves the question unanswered, as far as 
our data are concerned. 

Patients who were considered highly 
“defensive” before therapy (Item Tia) 
tended to be viewed as more disturbed 
upon termination (r — .45). Also, defen- 
sive patients were rated as showing less 
warmth toward the therapist (r — —.31, 
not shown in Table 11). 

The relationships between therapists’ 
ratings and socioenvironmental variables 
were for the most part inconclusive. Among 
the exceptions, the following deserve men- 
tion (see also Table 10): There was a 
tendency for patients with higher family 
incomes to be rated as remaining more 
disturbed following therapy (r = 34); 
such patients also tended to be seen as 
more defensive (r = .26, not significant). 
There was a suggestion (barely below the 
minimum level of statistical significance) 
that older patients established a better 
working relationship with their therapists 
(r — .29). Female patients were rated by 
their therapists as showing more warmth 
toward them (y? = 4.24). Patients higher 
on the occupational-educational scale were 
shown to have greater capacity for inten- 
sive therapy (r — .41). The latter group 
of patients was seen as better adjusted 
before therapy (r = .31). 

To summarize, the foregoing results sug- 
gest that there are two major ingredients 
to successful outeome (from the therapist's 
standpoint). The first of these is the 
quality of the relationship the patient es- 


tablishes with his therapist, and the second 
is the patient’s motivation at the beginning 
of therapy. Since the therapeutic relation- 
ship is the therapist’s main source of in- 
formation about the patient, and thus 
reflects most sensitively the patient’s cur- 
rent status, it is to be expected that the 
therapist’s rating of the outcome of ther- 
apy will in large part be determined by the 
quality of the relationship. 

The other major ingredient of successful 
therapy—the patient’s motivation before 
therapy—seems to be based on a global 
rating of the patient's status at the be- 
ginning of therapy. Undoubtedly, the ther- 
apist’s rating of the patient's motivation is 
influenced by the patient's age, education, 
income, degree of disturbance, and many 
other factors. However, none of these 
measures, taken alone, is predictive of 
success. Apparently, the patient's assets 
and circumstances at the beginning of 
therapy interact in a complex way, so that 
in each case their relative importance may 
change. 


C. Patients’ and Therapists’ Views 
of Each Other 


Thus far we have investigated patients’ 
retrospective accounts of their therapy 
experience as well as the interrelationships 
among their feelings and attitudes toward 
the therapist and the therapeutic experi- 
ence. We have also reported data on cer- 
tain evaluations of these patients by their 
therapists, explored the interrelationships 
among these ratings, and studied the eval- | 
uations in relation to selected socioenviron- 
mental variables of the patients. We 
next turn to an exploration of the degree 
of agreement between the two sets of data. 
These analyses are the core of the present 
investigation in that they hopefully Pro- 
vide evidence regarding the degree of con- 
sensus between the participants in ice 
vidual psychotherapy. How do therapist 
and patient feel about each other ™ 
retrospect? Is there any agreement 
tween therapists and patients as to the 
benefits derived from psychotherapy? in’ 
sense the data which answer these que 
tions provide a form of validation of the 
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TABLE 12 
Se.ecrep RetATIONSMIPS BETWEEN PaTIENTR! Ab Tuaarters’ AsSESSMENTS i" 


Therapists! assessments: 
Patients' assessments and d . Chater Ty: em Ta 
; Cluster T, : ; - » 
occupation /education oni — af T , Adjustment Quality of 
success disturbance therapy 
Cluster P, : Therapist's warmth, 
attentiveness, integrity, patient's 
trust are -.40** 11 8% 
Cluster P, : Amount of change * —. 2 — 13 * 
Cluster P, : Present adjustment ,90 — 43˙ 15 10 
Cluster P; : Therapist's respect 
and interest 5p** -.59** 25 00 
Cluster P, : Uncertainty about 
therapist's feelings, lack of ac- 
ceptance —. 8 8 -.2 — ,63°° 
Cluster P, : Degree of disturbance 
before therapy .53°* —.41°° — 0 17 
Occupation/education au - s a 02 
*p 05. LR SR 
** p « 01. 


assertions made independently by the pa- 
tient and therapist. Of course, they do not 
"prove" in a decisive way that the rela- 
tionship had in fact the characteristics 
which the participants attributed to it, but 
they provide (in the terminology of Harry 
Stack Sullivan) “consensual validation” of 
the therapeutic experience. 


Therapeutic Outcome 


The therapist’s rating of overall success 
may be accepted as the single most in- 
formative rating of therapeutic outcome. 
Although the shortcomings of such ratings 
are recognized, they are the best we have. 
Table 12 discloses that overall success as 
tated by therapists shows several substan- 
tial correlations with parallel patient 
assessments, most notably with Patient 
Cluster 5 (Therapist's respect and interest; 
T = 59). At a somewhat lower level (r = 
36), therapists and patients agree con- 
cerning outcome as rated by the therapist 
and the amount of change (Patient Cluster 
2) as rated by the patient. The therapist’s 
Warmth, attentiveness, integrity, and the 
patient's trust in these qualities (Patient 
Cluster 1) likewise were found to correlate 
Significantly with ratings of overall suc- 
cess (r = 44). In contrast, uncertainty 


about the therapist's feelings, lack of 
acceptance, and deficient interest on the 
part of the therapist (Patient Cluster 6) 
correlated negatively with overall success 
as rated by the therapist (r = —.43). 
Finally the degree of disturbance 
(Cluster Pe) which brought the patient to 
psychotherapy was markedly correlated 
with the therapist’s rating of outcome 
(r = .53). In other words, patients who 
regarded themselves as seriously disturbed 
were more likely to be rated by the thera- 
pist as having been a therapeutic success. 
Therapist Cluster 2 (Remaining dis- 
turbance) represents essentially the ob- 
verse of overall success (r = —.66) and 
yields findings largely reciprocal to the 
ones just reported. Thus, patients whose 
remaining disturbance was rated high by 
the therapist were said to have had a 
poorer therapeutic relationship (r = —.66) 
and to have been more defensive before 
therapy (r = .45). They were also de- 
scribed as not feeling warmly toward the 


therapist (r = —.47), and the therapist 
tended to see the tenor of the relationship 
as unpleasant (r — —.54). 


Turning to the patient's point of view, 
these same individuals reported that they 
did not feel assured of the therapist's re- 
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spect and interest (r = —.59); that they 
saw the therapist as deficient in warmth, 
attentiveness, and integrity (r = —.46); 
that they were uncertain about the thera- 
pist’s feelings; and that they felt a lack of 
interest and acceptance on the therapist’s 
part (r = .38). They also saw their pres- 
ent adjustment as poor and felt in need of 
further therapy (r = —.45). Again we see 
that greater disturbance before therapy as 
seen by the patient is correlated with less 
remaining disturbance as seen by the 
therapist (r =  —.41). These findings 
again point to the operation of a general 
“warmth” or “positive attitudes” factor in 
both the therapist and the patient. How- 
ever, the findings presented in Table 12 
document not only a consensus between 
therapist and patient in terms of the 
quality of their relationship and their 
attitudes toward each other, but they also 
indieate marked convergence on clinical 
assessments which seems to go far beyond 
mutual liking. Despite their different 
vantage points, patients and therapists 
show reasonable agreement on the pa- 
tient’s psychological status after therapy. 
While the evidence supports the proposi- 
tion that greater disturbance upon entering 
therapy foreshadows better therapeutic re- 
sults (perhaps because more improvement 
is possible for a sicker patient) it should 
be pointed out that there was no consensus 
between patient and therapist with respect 
to the degree of the patient’s disturbance 
(r = .09) at the beginning of therapy. 
This may be explained in terms of differ- 
ing conceptions regarding “disturbance.” 
Cluster Py, as will be noted from the 
item composite, is not a pure measure of 
disturbance; in addition, it seems to reflect 
the patient’s eagerness to enter therapy 
and thus is probably an index of his 
motivation for treatment as well. Patients 
with better therapeutic outcomes, then, 
could be regarded as in some sense more 
highly motivated for treatment than pa- 
tients who had poorer outcomes. On the 
other hand, the therapist undoubtedly 
compared a given patient with other pa- 
tients he had seen; from his point of view, 
a neurotic patient, even if he is suffering 


from fairly intense anxiety, but is highly 
motivated for treatment, may be rated as 
far less seriously disturbed than a chronic 
schizophrenic patient in a state hospital. 


Quality of the Working Relationship 


There was a substantial association (r = 
.69) between the therapist’s and the pa- 
tient’s assessment of the quality of the 
working relationship in therapy (see Table 
12). The therapist’s respect, his genuine 
interest in helping, and his communication 
of the attitude that the patient was worth- 
while as a person seem to be key ingredi- 
ents in this statistical finding. It is also 
noteworthy that this represents a shared 
attitude; stated otherwise, therapist and 
patient were not in doubt that a good work- 
ing relationship existed when it did, nor 
were they deceived when it was deficient. 
We consider it important to point out that 
while the items in Patient Cluster 1 
(Warmth) singly and in a composite cor- 
related significantly with overall success 
and quality of the working relationship as 
rated by the therapist, they did so con- 
sistently at a lower level of magnitude 
than did Cluster 5 which highlighted the 
patient’s feelings of being respected and 
accepted as a worthwhile person. If this 
represents a “true” (replicable) difference, 
it may indicate that the therapist’s respect 
is a more important ingredient in success 
than the characteristics subsumed under 
the warmth cluster, Incidentally, it is to 
be noted that therapists were reasonably 
successful in gauging the degree of warmth 
the patients felt toward them (r = .54). 

Whereas the therapist’s assessment of 
the patient's motivation for therapy cor, 
related moderately with his ratings of 
overall success (r = .35), there was little 
evidence that the therapist’s rating of the 
patient's motivation (see Table 13) was à 
good predictor of the kinds of attitudes 
which they developed toward each other or 
the amount of benefit the patient felt he 
derived from therapy. A high level of 
motivation on the patient's part at the 
beginning of therapy, while predisposing 
toward a favorable outcome, does not in 
and of itself guarantee that he will form à 
productive relationship with his therapist. 
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TABLE 13 


SELECTED RELATIONSHIPS BETWEEN PATIENTS’ AND THERAPISTS’ Assessments (II) 


Therapists’ assessments: 


Patients’ assessments 


Item T, : 
Motivation 
before therapy 


Item Ta : 
Pleasantness/ 
unpleasantness 


Item Tie: 
Patient's warmth 


.46** 


Cluster P, : Therapist's warmth 30 .42* 
Cluster P; : Amount of change .18 .41* .98* 
Cluster Pe: Therapist's respect and 

interest .22 54 .55** 
Cluster P, : Uncertainty about ther- 

pist’s feelings —.24 —.50** —.83* 
p<, 

“p< Ol. 

The therapist’s ratings of overall pleas- (r = —.33). It is concluded that thera- 


antness/unpleasantness correlated posi- 
tively with the amount of change the pa- 
tient experienced (r — 38), the therapist’s 
warmth as seen by the patient (r = 42), 
his respect and interest (r — .55), and 
negatively with the patient's feelings of 
uncertainty about the therapist's feelings 


TABLE 14 
SELECTED CORRELATES or Form or THERAPY 


Item * 


Item Pa : The therapist tended 


to be rather stiff and formal. .95* 
Item Pu : I feel he was extremely 

passive. .48** 
Item Pas: Nothing the therapist 

said or did ever decreased my 

self-respect. —.83* 


Item Psy: The tone of his state- 
ments tended to be rather neu- 
tral. .39* 

Item Pss: A major emphasis in 
treatment was upon gestures, 
silences, shifts in my tone of 
voice, and bodily movements. 

tem Pe: I never had the slight- 
est doubt about the therapist’s 
interest in helping me. 

tem Pe: I was often uncertain 
about the therapist’s real feel- 

I Ings toward me. 
tem Pes: The therapist’s manner 
speaking seemed rather for- 


.35* 
—.94* 
.35* 


.44** 


Note—Item T i i 
ie Alte 20: Rating Scale completed by therapist 
Mess ng the intensity of treatment on a linear scale ranging from 
: Portive) to 5 (intensive-analytical). 


2 $45. 


pists derived greater enjoyment from work- 
ing with patients who in turn felt favor- 
ably toward the therapist and who at the 
same time felt improved. 


Therapist's Attitude as Experienced by the 
Patient 


From the results thus far reported con- 
cerning patients’ perceptions, it appears 
that there is a continuum of therapist be- 
haviors, ranging from the extremes of 
coldness, remoteness, and distance to 
warmth, nearness, and humanness. Our 
results show that the patient’s placement 
of his therapist on this continuum is re- 
lated to the intensity or “depth” of the 
treatment the therapist employed (see 
Table 14). If the therapist was employing 
realtively intensive, analytically oriented 
treatment procedures, the patient perceived 
him as stiff and formal, passive, making 
statements which were neutral in tone, and 
as tending to decrease his (the patient's) 
self-respect. There was an emphasis on 
gestures, silences, and other nonverbal 
communications. The patient admitted 
doubts about the therapist’s interest in 
helping him, and he was uncertain about 
the therapist’s real feelings. These results 
are quite consistent with existing knowledge 
of different forms of therapy. Certainly the 
role behavior of the therapist in once-a- 
week therapy involving face-to-face contact 
with the patient is very different from that 
in psychoanalysis, and one may expect that 
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TABLE 15 


INTERRELATIONSHIPS AMONG SELECTED THERAPIST ASSESSMENTS 


Variable 


Cluster T, : Capacity for intensive therapy 
Cluster T; : Adjustment before therapy 
Item Tia : Defensiveness before therapy 


Cluster T; : Item Tia: Item T, : 
Adjustment Defensiveness Motivation before 
before therapy before therapy therapy 
.00 —.15 .22 
= —-.1 — .40** 


—.13 


** p « .01. 


the therapist is experienced very differently 
by patients in these situations. 

Since we have noted previously that the 
outcome of therapy is rated lower when 
the patient perceives the therapist as cold, 
distant, lacking in interest, ete., the find- 
ings discussed in the foregoing paragraph 
might suggest that patients seen in more 
intensive therapy would have had poorer 
outcomes. Our data, however, do not sup- 
port this implication: intensity of treat- 
ment (Cluster P;,) and outcome of therapy 
(Cluster T,) are essentially uncorrelated. 
The facts of the matter are that the 
therapist’s warmth is related both to the 
intensity of the treatment and to the out- 
come of therapy (positively), but there is 
no demonstrable statistical relationship 
between intensity of therapy and out- 
come. A conservative interpretation of 
these results would suggest that the ex- 
istence of a generally positive relationship 
between therapist and patient is the best 
single predictor of therapeutic success. 


Intensity of therapy, taken alone, is not 
a good predictor of success. Rather it may 
be regarded as one of a number of varia- 
bles which, taken together, determine the 
character of the therapeutic relationship 
and ultimately its outcome. Our findings 
strongly corroborate the widely held be- 
lief that the character of the therapeutic 
relationship is the focal point through 
which all other variables operate. 


“Clinical” Ratings in Relation to Patient 
Evaluations 


Although many therapist assessments, 
whether attitudinal or clinical, tended to 
be highly intercorrelated, there were ex- 
ceptions. Table 15 shows the interrelation- 
ship among items or clusters which ap- 
peared to possess a certain uniqueness. 
What are the relationships between these 
relatively objective clinical assessments 
and patient evaluations (see Table 16)? 

It is not surprising that patients whose 
capacity for intensive therapy was rated 


SELECTED CORRELATES BETWEEN THERAPISTS’ CLINICAL ASSESSMENTS AND PATIENTS’ ASSESSMENTS 


Cluster T; : Item Tia: Item Ts : 
Adjustment Defensiveness Motivation 
before therapy before therapy before therapy 

gi —.4g** .30 
—.19 .04 -.0i 
.28 —.41* 32 
— .49** .10 .28 
—.14 .05 24 


TABLE 16 
Cluster T, : 
Variable Capacity for 
intensive therapy 
Cluster Pi: Therapist’s 
warmth —.23 
Cluster P, : Amount of 
change apparent to others —.41* 
Cluster P; : Therapist’s re- 
spect and interest 18 
Cluster P; : Intensity of 
emotional experience .48** 
Cluster Pu : Intensity of 
treatment AT 
*p«.05. 


* « 01. 


Operating here is 
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high by the therapist (Cluster T,) were 
in fact accepted for this form of treatment 
(Cluster Piri). Moreover, patients whose 
capacity for treatment was rated high 
tended to describe their therapy experience 
as intensely emotional, painful, ete. 
(Cluster P;, r = .48). Another concomi- 
tant of the capacity for intensive therapy 
emerged in the negative statistical rela- 
tionship to Patient Cluster 4 (Amount of 
change apparent to others, r = —.41), 
This suggests that the changes experienced 
by patients in intensive therapy were 
predominantly intrapsychic and had less to 
do with their adjustment to reality on a 
macroscopic level. 

The healthier the patient's adjustment 
before therapy (as judged by the therapist, 
Cluster T;), the less he was likely to ex- 
perience therapy as an intense emotional 
experience (r —.49). This finding 
probably indieates that healthier patients 
were less likely to be accepted for intensive 
therapy, and it coincides with the finding 
that such patients were considered less 
highly motivated for therapy. 

On the other hand, the more defensive 
the patient was judged “before” therapy 
(Item Tia), the less likely he was to ex- 
perience the therapist. as warm (Cluster 
P: r = — 43). Similarly, the patient did 
Not experience the therapist as helpful, 
Interested, and respectful (Cluster P;, 
"= —.41), Such patients evidently formed 
Poorer relationships with the therapist. 

As already noted, none of the correla- 
tions between the therapists’ ratings of the 
Patients’ motivation and patients’ self- 
tatings reached statistical significance, 
although Patient Cluster 1 (Warmth) and 
atient Cluster 7 (Emotional intensity of 

"TADy) came near. What is apparently 

a mutual dislike on the 


gart of the patient and therapist: the pa- 


tient presents himself in à defensive and 
Attractive way to the therapist, and the 
Eos Tesponds by being disinterested 
err ly by thinking of the patient in 
story ‘clinical” terms—i.e., that he 
Poor therapeutic risk" and the like. 
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Discussion 

The present study was undertaken for 
the purpose of providing preliminary data 
concerning the therapeutic experience as 
the patient viewed it in retrospect and as 
the therapist evaluated it from the same 
perspective. It is amply apparent that it 
does not answer the question of how a 
given therapeutic result was achieved; nor 
of course does it lend itself to conclusions 
concerning the effectiveness of the psy- 
chotherapeutic methods employed by the 
various therapists. Its aim was primarily 
to describe and to explore. 

Unfortunately, in this area of research 
there is a wide discrepancy between the 
researcher's aspirations and the practi- 
calities of the situation. In principle, it 
should be possible to collect data over the 
course of therapy from therapists and 
patients. In practice it turns out to be an 
exceedingly difficult task. The design of 
the present investigation was frankly a 
compromise between what we should have 
liked to do and what it was possible to do. 
Even so, collecting the data reported in this 
paper proved to be an arduous task. Such 
difficulties are not particularly noteworthy 
in and of themselves because technical 
problems arise in all areas of research, 
Moreover, this is not the place to examine 
the complex set of factors impeding the 
collection of comprehensive data on psy- 
chotherapy. It seems important to record, 
however, that good data in this area are 
hard to obtain. 

To illustrate, it must at least be men- 
tioned that an appreciable proportion of 
the patients whose cooperation was invited 
failed to return completed questionnaires. 
This is not surprising and, indeed, was to 
be expected, given the types of topics 
covered and particularly that it was con- 
sidered unfeasible to send follow-up letters. 
Some data have been presented to indicate 
that the returnee sample, probably as a 
result of these factors, may have been 
somewhat biased in the sense of giving a 
somewhat stronger representation of pa- 
tients whose treatment was successful. 

It is also important to note that the 
data do not allow one to follow the step- 
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by-step progress in the treatment of these 
patiente, nor do they provide frm and 
reliable anchoring points for objective 
evaluations of change. To meet this latter 
requirement one would have to obtain 
comprehensive diagnostic aseeaments at 


events in therapy. Finally we must men- 
tion for a final time that this study suffers 
from the obvious drawbacks of retrospee- 
tive ratings. 

Given the aims of this investigation, its 
are somewhat less damaging than 
might otherwise be. Our primary 
purpose has been to shed some light on the 


ing” or 
to the manner in which the therapeutic 
experience has become integrated into the 
patient’s total personality. The therapist’s 
assessments are subject to the same con- 
siderations, although, because of bis 
unique vantage point, they have perhaps a 
somewhat greater claim to “objectivity.” 
In both cases, however, we are dealing with 
global impressions rather than with ac- 
counts of specific instances. 

A further objective of this study was to 
explore the extent to which these general 
impressions can be broken down into more 
specific aspects of the therapeutic experi- 
ence. Hence, our emphasis rested upon the 
isolation of “item clusters” which provided 
information concerning more specific as- 
pects of the experience. The latter are 
exemplified by distinct, perceived quali- 
ties of the therapist’s technique, such as 
his assumption of a relatively aloof and 
distant attitude, or his emergence as a 
person who may give reassurance, ete. We 
then proceeded to examine the statistical 


relationships among the various clusters 
for the patient and the therapist. Then we 
examined the consensus between patients 
and therapists! assessments, Finally, some 
attention was paid to the relationships be- 
tween attitudinal measures snd such 
variables as the intensity of therapy and 
socioenvironmental status. 

From a methodological standpoint, this 
investigation has given clues relative to the 
kinds of questions one might profitably ask 
former patients, the kinds of answers one 
may expect, and the constellation of items 
which might most successfully achieve 
this goal. As we have emphasized through- 
out, the present work has been largely 
exploratory, and we had to forge our 
measuring instruments as we went along, 
We could not draw upon scales whose 
characteristics had been thoroughly stud- 
ied, simply because such scales do mot 
exist. In the course of this investigation we 
have begun to isolate a number of relevant 
dimensions, but these must be developed 
further and strengthened in future 
Thus, we are not prepared to make asser- 
tions about the reliability (repeatability) 
of the various measures or their validity in 
terms of external criteria, On the other 
hand, we were able to develop 4 number 
of item clusters whose presumptive relis- 
bility and homogeneity is considered sub- 
stantial. We advance this judgment on the 
basis of the usually high intercorrelations 
of items comprising a particular composite, 
which seem to lend each cluster considers- 
ble strength and stability. Further 
however, must be designed to produce 
purer measures of such composites 8$ 
Therapists warmth, Therapist’s in 
and respect, and others. 

The therapist’s clinical evaluations, too, 
are in need of clearer definitions and 
empirical anchoring points. One should 
heavily rely on a presumptive co 
among therapists concerning variables like 
Anxiety, Disturbance, Ego strength, and © 
on. On the basis of the present res 
however, future investigators can begin to 
work with specific dimensions that can be 
further developed and refined; they need 
not start with a vast mass of items (as V" 
did) whose relevance to the research 


largely intuited. In this sense the present 
work has made a methodological contribu- 
tion. 


Let us consider next the theoretieal and 
practical significance of our substantive 
findings. The results and some of their 
implications have been commented upon 
ss they were presented. At this point we 
Wish to pull them together, realizing that 
some of our results may not be replicable. 
For this reason we shall largely confine 
wurselves to those findings in whose valid- 
ity we have reasonable faith. Whether 
they are in fact replicable remains for fu- 
lure investigations to determine. 

I. We were able to demonstrate the 
‘Ptistence of a substantial retrospective 
consensus between patients and therapists 
bneerning the essential aspects and out- 
tome of the therapeutic experience. In this 
Sense, even essentially subjective data are 
pable of a form of “consensual valida- 
fion." Thus, if we assume that the thera- 
Mist's evaluations contain an objective 
fore, we can by inference, and on the basis 
typical statistical relationships in the 
ighborhood of .60, attribute a measure 
r to the patient's assessments 
well. 
- lf the existence of a consensus can be 
Accepted, the patients’ detailed accounts 
matched to some extent by the more 
Meager therapists’ judgments) provide a 
Leu source of data concerning the manner 
In which therapy was experienced, the way 
in which the therapist and his technique 
te perceived, the nature of the problems 
nch led the patient to enter therapy, and 
the character of the changes which the pa- 
tnts attributed to the therapeutic inter- 
Mon. Personality changes resulting from 
"yehotherapy have often been described 
Y authors on the subject, but very rarely 
Ve such accountings been given by the 
tients. Considering the imperfections of 
n ing instruments, the rather sub- 
j util agreement between patients and 
$ rapists in their view of each other and 
un assessment of the relationship and its 
eee is particularly noteworthy and 


ifferences in patient attitudes and 
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gre (as ym , 1956, haa 
or one of kind (as a good many 
psychoanalysts believe) is a 

and not answerable in terms of 
data, although it appears that 

experiences subtly shade into 
To employ Tarachow's (1963) disti 
it is clear that patients in goal-li 
brief psyehothera, i 
pists considerably more as "real" 


i 
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üt 
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therapy (including analysis) 
if” experience predominated. This 
surprising and merely confirms wha 
long been held. 

Not only was there a marked difference 
in the kind of relationship in whieh pa- 
tients in different forms of 
were involved, but the data point to an 
important selection factor. Whether the 
patient was selected for intensive psycho- 
therapy or more limited psychotherapy 
seemed to depend upon his age (young 
patients were preferred for intensive 
therapy), sex (male patients were pre- 
ferred), socioeconomic status (more afflu- 
ent patients were preferred), education 
(more highly educated patients were pre- 
ferred). The selection of a patient for a 
particular form of therapy also seemed to 
depend upon such other factors as the pa- 
tient’s motivation to enter a prolonged 
therapeutic relationship, his degree of dis- 
turbance, the level of his anxiety and 
"inner pressure," his defensiveness, as well 
as other clinical considerations which were 
not fully reported on by the therapists. The 
further elucidation of the criteria for se- 
lecting patients for particular forms of 
psychotherapy, only generally hinted at 
in the data of this study, will mark a mile- 
stone in adapting different methods of 
psychotherapy to particular patients and 
their problems. It will also serve to place 
the enterprise of psychotherapy on a much 
more secure scientific footing besides con- 
serving time, energy, money, and profes- 
sional manpower. 

Depending upon the form of psycho- 


i 
Eee 
HT 


34 H. H. Sravrr, M. S. Wach, anp M. Wodax 


therapy, the patients! comments about 
their therapists varied to some extent. The 
most enthusiastic (and perhaps uncritical) 
reports stemmed from patients in the less 
intense forms of psychotherapy, whereas 
patients who had been treated by more in- 
tensive therapy tended to be somewhat 
more critical, analytical, and perhaps more 
realistic in their judgments. This may well 
have been a function of the degree to 
which the transference relationship had 
become a topie for analysis. Completely 
enthusiastic endorsements of the therapist 
seemed to come from patients who experi- 
enced the therapist as a “real object” and 
whose relationship never became the focus 
of interpretative scrutiny, whereas more 
tempered reports seemed to come from 
patients whose transference wishes appar- 
ently had not been gratified and who 
suffered real disappointment as a result. 
Whether they achieved more lasting ther- 
apeutie gains and underwent a more radical 
reconstruetion of their personality cannot 
be determined from the data of our study. 
In general, however, more favorable eval- 
uations of the therapist were a concomitant 
of positive therapeutie gains, as experienced 
by the patient, whereas an unsatisfactory 
therapeutic experience was found to be 
associated with negative attitudes toward 
the therapist, which apparently persisted 
well beyond the termination of therapy. 
This attitudinal variable seemed to be of 
crucial importance for the outcome, over- 
shadowing differences in the therapist's 
closeness to or aloofness from the patient, 
depending upon the particular technique 
that was employed. 

3. One of the most impressive segments 
of the results is represented by the pa- 
tients’ reports of the kinds of changes they 
attributed to the experience of psycho- 
therapy. These commentaries by nonpro- 
fessional people, paralleling as they do the 
observations of therapists and theoreti- 
cians, are considered extremely valuable 
documentary evidence of an inereased 
sense of ego mastery, the achievement of 
conscious executive control over impulses, 
symptoms, and neurotic trends, despite the 
often imperfect resolution of the neurotic 
character structure. 


The patients’ accounts also reveal that 
the removal of specific symptoms is only 
a minor aspect of the therapeutie gain they 
experienced. Even in the more limited and 
abbreviated courses of therapy there were 
gains which approximate the kinds of far- 
reaching changes experienced by patients 
undergoing more protracted therapy. This 
point is important to emphasize because it 
is frequently lost sight of by the proponents 
of those forms of therapy which have the 
reconditioning of symptoms as their objec- 
tive. The significant gains which most of 
our respondents emphasize seem to con- 
cern preponderantly increments in ego 
mastery not only over specific symptoms 
but in a variety of areas of psychic 
functioning and adaptation to external 
reality. Thus, they forcefully call atten- 
tion to the function of psychotherapy as 
an educational or re-educational process. 

4. The patient’s motivation for therapy 
has already been mentioned in the context 
of criteria for accepting patients for a par- 
ticular form of psychotherapy and the 
characteristics of the therapeutic relation- 
ship resulting from this selection. A related 
problem concerns the motivational char- 
acteristics of patients who tend to derive 
the greatest benefit from psychotherapy. 
Our results suggest that the relationship is 
positive, and that patients describe them- 
selves as having profited from therapy to 
the extent that they also report themselves 
as eager and willing actively to work on 
their problems, provided they are not too 
disturbed at the beginning of therapy. 

5. With respect to the therapists’ evalu- 
ations, we presented evidence to support 
several of our previous results, obtained 
both in experimental situations (psycho- 
therapists responding to a patient pre- 
sented by means of a sound film) and in 
initial diagnostie interviews: therapists 
derive greater enjoyment from treating 
patients with whom they established (or 
expect to establish) a productive working 
relationship; they prefer to work with 
patients whom they consider suitable for 
intensive psychotherapy, that is, those who 
have greater personality assets and poten- 
tial resources, and in whose therapy they 
can invest themselves emotionally. This is 
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not to be considered synonymous with the 
assertion that therapists prefer to work 
with patients who are not seriously dis- 
turbed, but understandably they tend to 
select those who in their judgment possess 
appreciable potential for reconstructive 
therapy. 

6. The emergence of a large general 
warmth factor in all forms of psycho- 
therapy deserves particular emphasis, A 
solid working relationship in which the 
participants develop a sense of mutual trust 
is unquestionably a sine qua non for all 
forms of psychotherapy. In its absence 
there can be no successful psychotherapy. 
The presence of such a factor which 
suffuses and permeates all assessments, 
ratings, and evaluations, by patients as 
well as by therapists, was abundantly 
demonstrated. There was some additional 
evidence to suggest, however, that over- 
shadowing this attitudinal-emotional fac- 
tor is the patient’s conviction that he has 
the therapist’s respect. This faith in the 
integrity of the therapist as a person may 
be called the capstone of a successful 
therapeutic relationship subsuming all 
other characteristics. It should be reiterated 
that when a relationship can thus be de- 
Seribed, both patient and therapist are 
firmly convinced of its existence. It is truly 
4 shared feeling which admits of no doubt 
by the participants. Technical skill on the 
part of the therapist may go a long way to 
capitalize on such a relationship, and the 
data do not specifically inform us how 
Such a relationship either comes into being, 
B deepened, or turned to maximum thera- 
Peutic advantage. However, there is little 
doubt a relationship having the qualities 
Which we have described represents the 
most basic ingredient of beneficial thera- 
Peutie influence irrespective of the formal 
‘Spects of the setting. 


Summary 
Objectives 


This investigation was designed to pro- 
poe preliminary data on the psychother- 

_ “PY experience as perceived and evaluated 
à ormer patients in retrospect. The pur- 
Se was to gain a better understanding of 


faetors in the patient-therapist relation- 
ship that might account for therapeutic 
change. Specifically, it was addressed to 
the following questions: 

1. To what extent are particular treat- 
ment results associated with the manner in 
which the patient and therapist related to 
each other? 

2. What part does the therapist’s role 
behavior (personal style, techniques, etc.) 
play in treatment outcomes? Is it possible 
to identify attitude clusters that might 
differentially describe the therapeutic at- 
mosphere? 

3. To what extent do patients and thera- 
pists agree on (a) the quality of the 
working relationship; (b) their attitudes to- 
ward each other; and (c) treatment out- 
comes? 

Subsidiary problems on which this in- 
vestigation was intended to shed light in- 
cluded: the statistical association between 
length of treatment and quality of out- 
come, possible differences in therapeutic 
climate between “psychotherapy” and 
“psychoanalysis,” the influence of socio- 
environmental variables on treatment re- 
sults, the nature and quality of therapeutic 
change as reported by patients, residual 
problems, the patient’s ability to cope with 
current problems, and the like. 


Method 


Two major instruments were employed: 
a patient and therapist questionnaire. 
Questionnaire P consisted of 89 items 
calling for descriptions of the patient’s 
emotional difficulties before therapy, 
changes experienced, remaining problems 
and/or new ones, attitudes toward the 
therapist, the therapist’s attitude as the 
patient experienced it, the kinds of thera- 
pist activity to which the patient attributed 
change, satisfaction with the results of 
treatment, etc. Questionnaire T was a 
brief rating instrument which to some ex- 
tent paralleled the patients’ assessments. It 
comprised 20 items dealing with global 
clinical estimates such as defensiveness, 
anxiety, capacity for insight, liking for 
patient, motivation for therapy, overall 
success of therapy, quality of the working 
relationship, ete. 
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Procedure 

Eleven experieneed therapists selected 
from their files a small sample of former 
patients, following certain broad criteria. 
Questionnaire P was mailed by each 
therapist to the patients in his sample. The 
therapist himself completed Questionnaire 
T for each of these patients. 


Patient Sample 

The original sample to whom question- 
naires were sent comprised 78 patients, 
39 men and 39 women. Of these, 44 were 
completed and returned by an equal num- 
ber of men and women. The sample was 
considered comparable to the clientele of 
the average psychiatrist or psychoanalyst 
in private practice. 


Results 


A number of item clusters were isolated 
from Questionnaires P and T; in addition, 
certain individual items were retained. 
Coeffieients of correlation were computed 
for the variables within each questionnaire 
and between questionnaires. Salient results 
may be summarized as follows: 

1. We demonstrated the existence of a 
substantial retrospective consensus be- 
tween patients and therapists concerning 
the essential aspects and outcome of the 
therapeutie experience. In this sense, even 
essentially subjective data are capable of 
a form of “consensual validation." Thus, 
if we assume that the therapist’s evalua- 
tions are reasonably valid, we can by in- 
ference, and on the basis of typical sta- 
tistical relationships in the neighborhood 
of .60, attribute a measure of objectivity 
to the patient's assessments as well. Per- 
sonality changes resulting from psycho- 
therapy have often been described by 
clinicians, but very rarely have such ac- 
countings been given by patients. Con- 
sidering the imperfections of the measuring 
instruments, the rather substantial agree- 
ment between patients and therapists in 
their view of each other and their assess- 
ment of the relationship and its outcome is 
particularly noteworthy. 

2. There were certain differences in pa- 
tient attitudes and experiences which 


seemed to be attributable to the form of 
therapy the patients received. Patients in 
goal-limited therapy viewed their thera- 
pists considerably more as "real" objects, 
whereas in more intensive therapy an "as 
if" experience predominated. Furthermore, 
patients who were selected for intensive 
therapy tended to be younger, male, more 
affluent, and more highly educated. The 
patient's motivation to enter a prolonged 
therapeutie relationship and other clinieal 
considerations of course influenced the 
selections as well. The further elucidation 
of these factors is considered an important 
task for the future. 

3. Among the most impressive data were 
the patients’ reports of the kinds of 
changes they attributed to the experience 
of psychotherapy. These commentaries 
document an increased sense of ego mas- 
tery, the achievement of conscious control 
over impulses, symptoms and neurotic 
trends, often despite the persistence of 
some neurotic problems. The removal of 
specific symptoms, in the patient’s view, 
appeared to be a relatively minor gain 
from the therapeutic experience which he 
tended to describe as an educational or re- 
educational process. 

4. Therapists derived greater enjoyment 
from treating patients with whom they es- 
tablished a productive working relation- 
ship, and they preferred to work with 
patients meeting the criteria for intensive 
psychotherapy. This finding is not tanta- 
mount to an assertion that therapists prefer 
to work with patients who are not seriously 
disturbed, but, understandably, they tend 
to select those who in their judgment possess 
appreciable potential for reconstructive 
therapy. On the other hand, patients de- 
scribed themselves as having profited from 
therapy to the extent that they seemed to 
have been eager and willing to work ac- 
tively on their problems. 

5. The emergence of a large general 
"warmth" factor deserves emphasis. There 
was additional evidence to suggest that 
overshadowing this attitudinal-emotional 
factor is the patient's conviction that he 
has the therapist’s respect. This faith in the 
integrity of the therapist as a person may 


PSYCHOTHERAPY EXPERIENCE IN RETROSPECT 37 


be called the capstone of a successful 
therapeutic relationship subsuming other 
characteristics. Technical skill on the part 
of the therapist may go a long way to 
eapitalize on such a relationship, although 
the present data do not specifically inform 
us how such a relationship comes into being, 


is deepened, and turned to maximum thera- 
peutic advantage. However, there is little 
doubt that a relationship having these 
qualities represents the most basic ingredi- 
ent of beneficial therapeutic influence ir- 
respective of the formal aspects of the 
setting. 
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are sincere and 
about your treatment he will do anything 
to help you even if you are the biggest 
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ed her therapeutic success, among 
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a reel miracle and certainly a lemon to me serer 
to underratimate tbe human epirit. 


The therapist, on his part, essentially agreed 
with the patient's favorable evaluation of her 
treatment experience, and termed the changes 
and the overall succes: “fairly great.” His com- 
ment, after reading the patient's voluminous 
notes, was: 


Thank goodness we have a few results like this 
to keep morale up and give the feeling it's really 
worth doing. This patient is really a very remark- 
able person. 


pressive personality assets and resources which 
propelled the patient in the direction of a cute 


Case No. 0703 

This patient, a 32-year-old single mathemati- 
cian, who had earned the PhD degree and at the 
time of data collection was teaching at a univer- 
sity, had been seen for 200 hours in psychother- 
apy over a period of almost 2 years. Interviews 
averaged three sessions per week, and the pa- 
tient's fee was $15 an hour. He had left psycho- 
therapy 2 years prior to answering the question- 
naire. Termination was occasioned by external 
factors (the therapist's going away on a sabbati- 
cal leave). The patient was moderately satisfied 
with the results of the treatment, credited himself 
with having obtained a certain amount of insight 
into some of his problems, but expressed the 
opinion that they were not worked out, which 
he attributed to the limited amount of time 
that was available. He stated that he had a 
need for further therapy, but he explained the 
need as not “urgent” which, coupled with the 
expense, kept him from seeking further treat- 
ment. 
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His presenting problem centered around a 
work inhibition although he was aware of other 
major difficulties including family relationships 
and sexual problems for which he hoped to ob- 
tain help. At the beginning, however, he care- 
fully refrained from consciously acknowledging 
them as problems on the grounds that they 
would not be considered sufficiently important 
(presumably by the therapist) to warrant 
therapy. The therapist described this patient 
as rather schizoid, withdrawn, and aloof. 

The patient considered his symptoms “some- 
what improved" at the end of therapy and 
noted appreciable change after about 4 months 
of treatment (or about 50 hours). It appears 
that he developed a rather dependent relation- 
ship, which he described in these terms: 


My attitude toward him was somewhat similar 
(though not quite so strong) as that of a drown- 
ing person towards a log. Because of this, I pur- 
posely held back certain problems at the beginning 
of therapy and it took me quite a few months to 
persuade myself that the therapist was not on the 
verge—or would at least like to—kick me out of 
the therapy situation. 


At termination, he acknowledged feeling a 


little angry at being deserted but at the same 
time I had the full realization of how irrational the 
feeling was—I was a little embarrassed by it. 


His present attitude toward the therapist was 
described as "friendly." 

Unlike most patients, he did not consider 
therapy an intensely emotional experience, al- 
though he regarded it as often rather painful. 
He experienced relatively little feeling in the 
eourse of his therapy and did not recall ever 
feeling intensely angry at the therapist at any 
time. He had a great deal of trust in the 
therapist's integrity, considered his attitude 
natural and unstudied as well as warm. He did 
not feel the therapist used technical language 
or that he engaged in small talk. He felt fully 
aecepted and respected by the therapist. His 
self-respect was never decreased during ther- 
apy. Although he was convinced of the thera- 
pist's genuine interest in helping him, he had 
some question about the consistency of the 
therapist’s attentiveness (“He was frequently 
hopelessly bored”). (Note a similar observation 
by Patient No. 0701 who was treated by the 
same psychiatrist.) It is possible that this 
therapist employed an attitude of studied 
boredom as a therapeutic technique. On the 
whole, the therapist was experienced as quite 
“active,” and at times he seemed not averse to 
giving direct reassurance; still he gave no ad- 


vice to the patient on how to conduct his life. 
There was the suggestion that in some respects 
this therapist emphasized intellectual under- 
standing over the emotional aspects of the 
therapeutic experience. A comment by the pa- 
tient may have some bearing on this: 


I feel that a valid and important distinction can 
be made between intellectual insight into a prob- 
lem and an emotional working through of it. (The 
intellectual insight may well include the realization 
that the problem has not been emotionally worked 


through.) 


He stated that he had gained intellectual in- 
sight into certain rather intense hostile feelings 
towards persons “having a safely peripheral 
role in my life.” In addition, he noted a growing 
sense of being an integrated person (“an organie 
whole changing gradually through time rather 
than a series of disjointed snapshots having no 
integral relation to each other”). Other gains 
included: a reduction of feelings of guilt about 
not being properly affectionate towards mem- 
bers of his immediate family, an awareness that 
he was lonely, a realization that he could play 
an active part in changing certain situations if 
he so desired, and a firmer sense of his mascu- 
line identity. 

His basic problems appeared unchanged, and 
he felt no change had become apparent to other 
persons in vhis life. Still, he saw himself as 
getting along “fairly well,” and felt “somewhat 
more able” to cope with his current problems. 

Although he found it difficult to answer the 
question of identification with the therapists 
attitudes, values, or opinions, he recognized 
sometimes to my surprise"—that he still 
finds himself using occasionally a certain phrase 
or sentence of the therapist. 

It is apparent that the patient himself ap- 
proached therapy with a rather detached intel- 
lectual attitude, and the therapist commente 
in his evaluation about the patient's remoteness. 
He rated the patient's gains as moderate not- 
ing that “he warmed up a good deal.” Although 
limited in scope, the therapeutic results in this 
instance appear to be commensurate with the 
particular character structure of this patient. 


Case No. 0104 


This case history is an example of a rather se 
riously disturbed girl who had been seen in PSY" 
choanalysis for a considerable period of time 
years) by one of the most experienced analysts 
included in the sample. This patient had bee? 
hospitalized for an acute schizophrenic episode 
prior to entering therapy. 
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The patient was 18 years of age when she 
entered therapy in 1954. She is the daughter of 
rather wealthy parents who initially paid for 
her treatment. While in therapy she completed 
her college education and got married. She has 
one child. Her current family income is rather 
modest. 

Her answers indicate that she had benefited 
from therapy to some extent although she con- 
siders herself in considerable need of further 
treament. Fairly satisfied with the results, she 
feels capable now of viewing her situation in a 
more mature manner. However, a great number 
of symptoms still persist, and she does not 
seem to be able to cope adequately with them. 

Although she felt the therapist was genu- 
inely interested in helping her, she often felt she 
was "just another patient.” She considered the 
therapist to be stiff and formal, his attitude 
Somewhat cold and distant, and she was never 
sure whether he considered her a worthwhile 
person. She had reservations about her trust in 
him, felt criticized at times, and recalled that 
the therapist tended to talk about psycho- 
eee theory during her sessions. In her 
words: 


At the beginning I felt skeptical partially due to 
the procedure (saying “whatever comes to your 
mind”) and the relative coldness (and to my mind 
thus indifference) of the analyst; also some feelings 
of hostility and resentment despite a great desire 
for help. 

At the end of therapy: Still somewhat mis- 
trustful but I came to accept that this was due to 
4 basic distrust of all persons; a far more friendly 
attitude prevailed. 

Now: Few feelings of hostility remain and there 
Wa general feeling of friendliness although I tend 
lame the analyst for not “helping me more.” 


„She felt “somewhat undecided” about spe- 
cific aspects of the therapist’s activities which 
accounted for therapeutic change, but 


I do feel that his delving into my childhood 
SPeriences helped alleviate a number of unre- 
solved guilt feelings; on the whole, however, I am 
not certain what aspect of his activities resulted 
in change. 


She believed she identified with some of his 
attitudes and values: 


E more liberal attitudes toward sex and reli- 
n were largely adopted by me; his attitude to- 
ity, my family and his opinion that my life was 
tak own and should be led as I saw fit were also 
en over by me 


2 The problems which led this patient to enter 
Syehotherapy were described as follows: 


al 


Severe depression; inability to get along with 
friends; extreme irritability; feelings of hope- 
lessness and despair; unexplainable feelings of 
fear; very poor social adjustment. She viewed 
the disorder as chronic, thought she was get- 
ting along very poorly, felt rather anxious, 
and under extremely great “internal pressure.” 
In the light of her therapeutic experience she 
formulated the problem in these terms: 


My symptoms became meaningful; I had a great 
deal of understanding about my feelings and the 
reasons for them. However, I have since discovered 
the understanding was almost completely on an in- 
tellectual plane. Very little change (i.e., emotional) 
actually took place. 


The gains from therapy, as already noted, 
appeared slight to the patient, but she admitted 
having achieved a more realistic attitude toward 
her problems; and her symptoms, while still 
existing, do not loom as large as before therapy, 
and they cause her less distress. 

The therapist, in this instance, took a more 
favorable view of the outcome. He considered 
the overall success “fairly great” and expressed 
a similar judgment concerning the degree of 
basic characterologic change. He felt he had a 
“fairly good” working relationship with the pa- 
tient and had a “moderate” emotional in- 
vestment in her treatment. 

After having examined her questionnaire re- 
sponses he commented as follows: 


This patient had a severe paranoid schizophrenic 
disorder and was in the hospital prior to the com- 
mencement of psychotherapy with me. She made 
a limited improvement with reduction of guilt feel- 
ings and enhanced ability for reality-testing. At 
this time, she may be more amenable to a more 
psychoanalytic psychotherapy than was previously 
possible. 

I am impressed that the patient indicates I used 
“technical terms.” She had courses in psychology 
at College and used some herself 
sometimes, but even so I think that what the pa- 
tient regards as “technical terms" and what I would 
maybe were very much apart. Words were needed 
very much by this patient to name her feelings. 
There was, too, a difficult problem of silence for 
some periods, especially at the beginning of psycho- 
therapy. 


The success in this instance was only moder- 
ate, but in view of the severity of her disturb- 
ance the therapists evaluation may be the 
more realistic one. 

At the end of the questionnaire the patient 
mentioned that she had recently applied for 
further therapy to the mental hygiene clinic 
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in her community and that she was currently 
seeing a psychologist in psychotherapy. 


I feel it is too early to try to evaluate the re- 
sults of my visits, 


were her closing remarks. 


Cask No. 0201 


The patient is a 34-year-old married woman 
who has one child, and who is a high-school grad- 
uate. The family income was given as between 
$10,000 and $12,500 per year. At the beginning 
of therapy she was 30 years old. 

Therapy began during her hospitalization, 
the reasons for which she does not give: 


I have never written down my symptoms. I feel 
a great reluctance toward doing so now—so I won't. 


She was getting along very poorly then, felt 
very much disturbed and anxious, and felt a 
great deal of internal pressure, Following her 
hospitalization, during which period she was 
seen daily, she was treated by the same thera- 
pist for 1 year on a once-a-week basis in a 
face-to-face position. She paid $5.00 per hour. 
Although she did not seek further therapy 
thereafter, she felt in need of therapy a number 
of times; however, the distance involved from 
her home to Chapel Hill was too great. She 
and her therapist decided to try treatment 
closer to home, but this didn't prove satis- 
factory. Therapy was terminated by mutual 
agreement, but the patient sees herself as in 
considerable need of therapy now. 

She felt fairly satisfied with the results of her 
therapy. As she put it: “I made progress but 
was not cured." 


My problems to me were the same at the be- 
ginning and end of therapy. My hospitalization re- 
lieved me, for a short period, of my domestic 
i therefore making them at least tol- 
erable. 


She feels she has changed somewhat as a result 
of psychotherapy; however, she adds: 


I am no longer getting treatment of any de- 
scription. This was my choice. I have been ill for 
such a long time now that I cannot remember my 
life as it was before. The only change I can describe 
at als to tolerate the illness without getting hys- 
terical. 


The same problems that brought her to 
therapy are said to persist. Still, she believes 
she is dealing with them fairly adequately. A 
fair amount of change, such as she admitted, 
was apparent to her husband as well as to close 
friends and more remote associates. 


She saw her therapy experience as intensely 
emotional and painful, and she remembers a 
good deal about it. She regarded the therapist 
as rather passive, stiff and formal, cold, and 
unaccepting. She often felt like “just another 
patient," complained about the therapist's in- 
attention, and never felt sure whether the 
therapist considered her a worthwhile person. 
Neither was she convinced that the therapist 
was genuinely interested in helping her. Her 
attitude toward the therapist was summed up 
in the acerbic statement: 


I loathed him, personally; respected his ability. 


The passage of 4 years had not mitigated the . 
intensity of her negative attitude. In her words: 
“I still loathe him!" Elsewhere she said: 


Some days I needed reassurance. I’m sure I 
needed more than that but this is what I was aware 
of. My therapist was cordial, but never gave me 
any encouragement. My therapist’s theory was 
Silence. 


She denies having taken over any of his atti- 
tudes, values, or opinions. “He had no opinions,” 
she commented wryly. 

One surmises from the patient’s responses 
that the therapist attempted to create a thera- 
peutic relationship in accordance with the 
standard psychoanalytic model, which the pa- 
tient (for reasons of her own) experienced as 
vacuous and unhelpful. Apparently, she was 
never able to accommodate herself to the thera- 
pist’s technique and left treatment in a rather 
acute state of negative transference which never 
subsided. Although she felt benefited from ther- 
apy to some extent, she is rather bitter about 
the experience. It seems, too, that the patient, 
while not unintelligent, was rather obtuse in à 
psychological sense. She viewed her illness by 
close analogy to a medical one (“I cannot 
remember my life as it was before”) from 
which she never recovered. In this connection, 
she asserted that she felt in need of professional 
help less than 1 year before seeking it. 

Here is an example of a patient for whom 
psychotherapy was basically not a worthwhile 
experience, and one cannot help wondering 
whether some modification in technique might 
not have produced a more favorable result. i 

The therapist, for his part, rated the overs 
success of therapy with this patient as “very 
little.” He felt he had a “fairly poor” working 
relationship with her, and characterized his 
overall experiences with this patient as p 
dominantly unpleasant. He commented as Ok 
lows: 


i ee E a 
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Unfortunately this lady could not be seen more 
than once weekly. Each hour was isolated from the 
others. As soon as her defenses were threatened she 
became violently hostile and threatening. She had 
a severe obsessive-compulsive neurosis which cov- 
ered vast reservoirs of hostility. 

I had an opportunity to see her for one follow-up 
visit in the spring of 1961. She is unchanged—still 
using her symptoms to control mother, husband, 
and daughter, yet able to get out enough to enjoy 
life. As before, I recommended moving nearer to a 
source of therapy—as before she rejected this as 
impossible. 


Case No. 0203 


A 32-year-old single male, this patient had 
completed 2 years of graduate study leading to 
the Master of Science degree in industrial rela- 
tions and was on the verge of receiving the de- 
gree. He came from a fairly well-to-do family and 
was currently enrolled in a management training 
program for retail department stores. 

This patient had been seen in intensive psy- 
chotherapy or psychoanalysis for almost 5 
years, for a total of 400-450 hours. For the 
first 6 months of therapy, he was seen in face- 
to-face contact, thereafter reclining on the 
couch. The typical fee was $15 per hour. Eight 
months after termination, he returned for 
seven additional sessions with the therapist. At 
the time of completing the questionnaire, he 

felt no actual need for further therapy, but 
thought he could still benefit from therapy now 
and then. He expressed himself as extremely 
Satisfied with the results of his therapy and 
felt he had benefited a great deal. 

Prior to his coming to the university he had 

n seen by several therapists in supportive 
therapy, The last one encouraged him to seek 
More intensive therapy, which he did. His 
Symptoms ineluded: anxiety about relationships 
with women; anxiety about doing well academ- 
‘ally: anxiety about relationships with parents 
and friends; obsessive-compulsive symptoms; 
“ck of emotional tone ; bodily aches and phys- 
Xl symptoms and many common colds. He 
considered his difficulties as having been of long 
Standing (5-10 years), experienced extremely 
Breat internal pressure when entering therapy, 
à fair amount of anxiety, and thought he was 
Setting along fairly poorly. 

tie arked change beeame apparent to the pa- 
nt about midway in therapy, after 2 years. 
Er termination, he felt his symptoms had 
atly improved and he expressed the belief 
started ey would completely disappear once he 
working and got married. 
ong the changes which he attributed to 


his therapeutic experience, he distinguished 
four areas: (a) an increase in emotional 
tone, (b) insight, (c) understanding of others, 
and (d) external changes. He elaborated on 
these in the following terms: 


I am now able to have “pure” strong feelings. By 
pure I mean comfortable feelings. Thus, when I 
was sick and thought I was happy at times it felt 
more like a nervous exhilaration or manic state 
rather than the feelings I have now which are truly 
comfortable and joyous and relaxing feelings. Like- 
wise, now when I get angry I have a pure, strong 
feeling of anger. Expression of this anger brings 
relief. Anger makes me aggressive and makes me 
look for a solution and catharsis. Formerly, anger 
made me nervous, frightened, submissive, and even- 
tually very depressed. 


He has become able to be his own therapist 
and to handle formerly frightening or inexplic- 
able feelings or phantasies. Others previously 
seemed mysterious people, who seemed to know 
more about the patient than he knew about 
himself. Now, he feels he has an appreciation 
of the problems, phantasies, and motivations of 
others after having learned a great deal about 
himself. He feels he has many fewer colds, 
sleeps much better, and has more physical 
energy. 

He still suffers from some lack of confidence 
in his own abilities, but he knows that he can 
succeed when he gets into the swing of things. 
Upon entering college, he felt he would “flunk 
out,” but he made Phi Beta Kappa and went 
on to do graduate work. 

He believes a great deal of change has been 
apparent in close associates, but to co-workers 
and associates the changes have been apparent 
only “on an unconscious level.” 

The patient experienced therapy as an in- 
tensely emotional experience (he commented 
that this particular question sounded like one 
aimed at Park Avenue millionnaires). He felt 
the therapist was genuinely interested in help- 
ing him; he never felt like “just another pa- 
tient;” he experienced the therapist as under- 
standing and warm; and had many positive and 
complimentary things to say about the thera- 
pist’s empathy, unequivocal honesty, “shock- 
lessness,” and his unflagging attention. He com- 
mented on the therapist’s ability to summarize 
trends together, without ever getting too far 
ahead of the patient. He was clearly aware of 
having identified with many of the therapist’s 
positive attributes, his love for truth, and his 
desire to understand people and their motiva- 
tions. He developed a great liking for the ther- 
apist, and feels “a life-long bond” with him; he 
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admired his integrity, genuine desire to help 
people, his considerateness, and sense of humor; 
and he has “complete confidence in him and no 
feelings of hesitation about verbalizing or ex- 
pressing any feelings or thoughts." 

In retrospect, he formulated his problem as 
follows: 


Repressions (beginning about age 24%) which 
were heavily reinforced until about age 19 when I 
was first hospitalized. I had “learned” to deny most 
all my feelings. All my energies which “should 
have been used” in a healthy, realistic way were 
being bound up repressing feelings of hostility, 
jealousy, lust, attraction, etc., which I was unable 
to accept or verbalize. Repressed feelings “caused” 
lack of emotional tone. Repressed hostility “caused” 
depressions. Therapy enabled expression, verbaliza- 
tion and acceptance of childhood fears, emotions, 
phantasies. 


The patient’s unbounded (?) trust in the 
therapist is in striking contrast to the negative 
comments by Patient No. 0201 about the same 
therapist. In rating this patient, the therapist 
described him as extremely anxious at the be- 
ginning of therapy, expected some improve- 
ment, but noted fairly great symptomatic im- 
provement upon termination. Yet he felt there 
had been only some change in the patient’s 
basic personality structure. He felt that he had 
a fairly great “emotional investment” in the 
patient and described the working relationship 
as “fairly good.” The overall success of the 
therapy was rated by the therapist as “moder- 
ate.” Beginning as largely supportive therapy, 
it became intensive-analytical. He recalled both 
strikingly pleasant and strikingly unpleasant 
experiences with this patient. His laconic com- 
ment was: 


In 5 years of intensive therapy of a schizophrenic 
one has all sorts of pleasant and unpleasant expe- 
riences! 


Case No. 0701 


The patient in this case is a 28-year-old married 
male, without children, who was seen on a fairly 
intensive basis (three times a week) for a rela- 
tively short period of time (about 1 year). Like 
many patients represented in the sample, this 
respondent was highly educated—he had attended 
graduate school, without obtaining a degree—and 
was currently occupying a managerial position in 
a contracting firm. His income was given as be- 
tween $10,000 and $12,000. In therapy, both 
the couch and the face-to-face position were 
used at one time or another. The therapist 


described the form of therapy as gravitating 
toward the intensive-analytical pole. 

The symptoms which had begun 3-4 years prior 
to therapy included a sort of claustrophobia, espe- 
cially in crowded places—I noticed that the inten- 
sity of these symptoms depended on how inter- 
ested I was in something else, eg., very littl 
trouble at an exciting ball game, a lot of trouble 
during a dull sermon. Therefore, I was sure some- 
thing could be done about it with competent pro- 
fessional help. The worst problem was that al- 
though I knew pretty well what was wrong, all 
logical methods of fighting it made it worse. It was 
like fighting a ghost—I knew there were no ghosts 
yet one had me on the run. Also, there were occa- 
sional migraine headaches (5-6 a year). 


This patient appeared to be under somewhat 
less strain than many other respondents when 
they entered therapy. 

He described himself as being extremely sat- 
isfied with the results of his treatment, felt 
no need for further therapeutie work at all, 
and thought he had changed a fair amount. 
Commenting on the nature of the changes, he 
noted that only those closest to him would 
be able to notice, but he considered this as per- 
haps the greatest change of all: 


I have learned to accept myself as I am, and I 
find that I rather enjoy being me; the most drastic 
change, in other words, has been to learn that I 
can live an enjoyable life without any drastic 
changes. I do not mean that I now make no effort 
to improve myself; on the contrary, I think I am 
more intent on this than before. Tke difference 8 
in my outlook and attitude more than anything 
else. As a result of the above, I find that I have 
more self-confidence, and am willing and able to 
tackle things that I would not have attempted be- 
fore, though I may not like it any better. 


He believes that he is getting along very well 
now and he faces no problems that he cannot 
cope with in one way or another. . 

This patient, at least in retrospect, had a fair 
amount of confidence in his therapist from the 
beginning. 


I was looking for help and he was “it,” as far as 
I was concerned. 


He felt this in itself was a very important in- 
gredient in his progress. } 

At the time of termination, the therapist Te 
ommended some further treatment, but the pa- 
tient thought that the therapist 


had done a better job than perhaps he realized, 
for I believe that I was far enough along to . xt 
I could work things out myself. I felt that my c? 
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fidence in him was justified and that he had 
helped me a great deal. 

This patient's comments, too, provide some 
evidence that therapy does not "stop" with the 
last interview, rather that the process which 
was initiated during the meetings with the 
therapist continues often for a considerable 
period of time: 

I feel that I am still improving as I go along, by 
applying what I learned while under treatment. 

Although this patient was seen in intensive 
psychotherapy, the therapist did not follow the 
psychoanalytic model rigorously. True, the pa- 
tient admitted feeling intense anger toward the 
therapist at times, but nothing the therapist 
said or did ever decreased his self-respect. He 
felt fully accepted as a worthwhile person, per- 
ceived the therapist’s attitude as warm, and 
considered the therapist’s interest as genuine. 
The focus in therapy rested on the patient’s 
relationships with people in his current life, and 
one surmises that the therapist was less con- 


cerned with fostering the development of a 
transference neurosis or in interpreting the 
transference. Still, his technique was essentially 
interpretive, as the patient reported it, and he 
fully left the initiative with the patient: 


His attitude showed that he was genuinely in- 
terested in helping me, but at the same time made 
it clear that most of it was up to me—he was nei- 
ther overly friendly nor overly aloof—he was bored 
when the occasion would likely have bored most 
people, and somewhat enthusiastic at times, also. 


In sum, it appears that the therapist emerged 
more clearly as a “real” person in therapy 
with this patient. 

The therapist shared the patient’s evaluation 
and considered him markedly improved. Here, 
then, is an example of analytically oriented 
psychotherapy which bore fruit, although one 
may question that it reached the deepest layers 
of the patient’s personality and effected per- 
vasive characterologie changes. The sympto- 
matic improvement, however, is impressive. 
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anomaly of visual perception: 
being unreal. The term 
ulating any sense m. 


ISMUS is a visual disorder in which 
e eye is deviated from the line of 
he deviated eye may turn inward 
the nose) or outward (away from 
e). Amblyopia (more properly, am- 
€x anopsia, which means deteriora- 


ex anopsia is not associated 
hy physiological change in the eye 


as long been recognized that stra- 
and amblyopia are of interest for 
ly of visual perception. In a recent 
tum on sensory deprivation Teuber 
inted out that in strabismus 


ly to see curious things important for 
perception. ... It seems to me [he 
perceptual deficit in the amblyopic 
analogous to the impaired vision of 
8 cats [p. 34]. 
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disorder in the strabismus-amblyopia syndrome is a previously unrecognized 


this definition are described. The perceptual disorder, once ired, leads 


action of the visual interpretative mechanism in normal seeing. Evidence is 


Commenting on Teuber’s remarks, D. O. 
Hebb (1961) added, 

it seems incredible that there has been no psycho- 
gists are all familiar with such problems, but psy- 
chologists seem not to have heard of them Ip. 43]. 


During the past 6 years, the present 
writer has been investigating the visual 
behavior of strabismic and amblyopie pa- 
tients. Some of the results of this research, 
having to do with the etiology and treat- 
ment of the strabismus-amblyopia syn- 
drome, have been reported in the medical 
literature (McLaughlin, 1959a, 1959b, 
1960, 1964). The purpose of the present 
paper is to describe some observations 
and findings which may be of interest to 
psychologists. 

STRABISMUS-AMBLYOPIA SYNDROME 
Nonparalytic Strabismus 

Paralytie strabismus is a condition in 
which the patient cannot hold his deviated 
eye straight under any circumstances. The 
paralysis may have a neurological origin, 


or there may be damage to the oeulorotary 
muscles themselves. 


ug 


Fic. 1. Left: a strabismic individual looking at 
a distant object directly in front of him. (His left 
eye is deviated inward.) 

Center: the same individual, still looking at the 
same object, after his right eye has been covered. 
(His left eye has straightened, thus demonstrating 
that he has the nonparalytic type of strabismus. 
The cover is opaque; the cross-hatching is intended 
to show the patient's right eye turning in behind 
the cover.) 

Right: the patient looking at an object off to his 
left, demonstrating that his right eye has little or 
no restriction in range of movement. 


Contrary to widespread belief, paralytic 
strabismus is the exception rather than the 
rule among strabismic patients. The great 
majority of strabismie patients have what 
is known as "nonparalytie" or „con- 
comitant" strabismus. (The two terms are 
alternative names for the same condition.) 
A patient with this type of strabismus is 
able to hold his strabismic eye straight 
when his other eye is covered (see Figure 
1). This does not mean that he then holds 
both eyes straight at the same time, for 
the eye behind the cover turns in, as shown 
in the middle drawing of Figure 1. That 
is, the two eyes undergo a movement which 
is more or less concomitant. Ordinarily, 
the strabismie eye—the eye that is usually 
deviated—shows little or no restriction in 
range of movement (right-hand drawing 
in Figure 1). 


Absence of Visual Handicap 


A person with normal binocular vision 
tends to see double whenever his eyes are 
not properly aligned. The reader may be 
able to experience this phenomenon by 
pushing one eye out of alignment or by 
deliberately overconverging his eyes (see 
Figure 2). If a person were to have one eye 
continuously out of alignment, he might 
be expected to have a serious visual handi- 
cap. On looking at a pencil, for example, 


Samus, C. MCLAUGHLIN 


he would see two pencils; and he might have 
some difficulty in deciding which one could 
be used to write with. 

When an individual has only recently be- 
come strabismic, he does see two of what- 
ever object he looks at, and he cannot easily 
decide which one to reach for. But an in- 
dividual with a well-established strabismie 
condition no longer has this problem. 
Typically, such a person has no awareness 
of "double vision" and suffers no visual 
confusion. This absence of visual handi- 
cap is characteristic of nonparalytic stra- 
bismus. 


Course of Onset of Nonparalytic Strabismus 


In order to account for these remarkable 
characteristics of concomitant strabismus, 
it seems necessary to postulate a three-step 
sequence of events in the onset of the 
disorder. 

Precipitating Factor. The initial cause 
of onset is a physiological defect in the 
visual mechanism which makes it difficult 


Fic. 2. Top: by applying light, intermittent 
finger pressure near the outer canthus of one eye, 
80 as to displace the eyeball momentarily, a perso? 
with normal binocular vision can sometimes be, 
come momentarily aware of double vision. an 
demonstration is more effective if the test objec 
is a small high-contrast object, such as a candle in | 
a darkened room. Holding a piece of colored trans 
parent plastic over one eye also helps.) 3 ble 

Bottom: another way of experiencing dow t 
vision, namely, by looking at some near 2 
(such as your finger). (The two images of some 
distant object, such as a candle, may then be see 
in two different places.) 
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or impossible for the patient to use his eyes 
together in the normal fashion, For ex- 
ample, if an infant is unusually farsighted, 
he must exert an excessive amount of 
accommodation (and hence an excessive 
amount of convergence) in order to look 
at à near object. As a result, such an infant 
may develop a convergent strabismus. 

Any difference between the two eyes, 
whether congenital or acquired, brings 
about a predisposition toward strabismus. 
For example, an individual may be far- 
sighted in one eye and nearsighted in the 
other; or one eye may be slightly damaged, 
either at birth or later. 

In many strabismic patients it is not 
possible to discover any defect in the visual 
system which might have caused the stra- 
bismus. To account for these cases, it has 
been postulated (Keiner, 1951) that 
myelinization of the oculomotor fibers is 
sometimes delayed beyond the usual period, 
produeing a temporary oculomotor dis- 
ability at the age when binocular co- 
ordination would normally develop. 

Strabismic Adaptation. The patient 
adapts to the presence of a precipitating 
factor in such a way that he comes to have 
useful and comfortable vision with one eye 
deviated. This adaptive process was the 
chief object of study in the research to be 
described in the present paper. 

_ Strabismic Adaptation Becomes Self-Re- 
"forcing. Once the strabismic adaptation 
has proceeded to a certain stage, the pa- 
tient will remain strabismie, even if the 
original cause of onset is alleviated or 
removed. For example, consider a patient 
m whom the cause of onset is extreme far- 
Sightedness; and suppose that this patient 
provided with corrective lenses when he 
55 7 years of age. It is a common clinical 
observation that this is not enough; re- 
Noval of the original cause of onset at this 
age will seldom remedy the strabismus. 

For another example, consider a patient 
Whom the cause of onset was an ana- 
mical deformity of the muscles which 
Position the eyes; and suppose that this 
Condition is corrected surgically when the 
Patient is 7 years old. The same generaliza- 
‘on applies: after surgery, the patient’s 


in 


eyes may be straight enough so that he 
no longer appears “eross-eyed” or “wall- 
eyed”; but the chances are that he would 
still be a suitable experimental subject for 
an investigation of visual perception in 
strabismus. 


Contemporary Theories about the Strabis- 
mic Adaptation 


There are three views concerning the 
strabismie adaptation which have gained 
widespread acceptance: suppression, ab- 
normal retinal correspondence, and anoma- 
lous projection. 

Suppression. In the contemporary medi- 
cal literature, the strabismic adaptation 
is perhaps most frequently described by 
the statement that the patient comes to 
"suppress" visual information from his 
deviated eye. This is a valid and useful 
concept. To a considerable extent, the study 
of the strabismie adaptation is the study 
of monocular suppression. 

Retinal Correspondence: Normal and 
Abnormal. Some strabismie patients— 
notably those who acquire strabismus in 
early infancy—seem to avoid double vi- 
sion without suppressing information from 
the deviated eye. This is illustrated in 
Figure 3, which shows a patient with non- 
paralytic strabismus (left eye deviated 
inward) looking at a coffee cup. It is 
assumed that the patient has no awareness 
of double vision, and that he has 20/20 
vision in each eye. The demonstration is 
carried out under ordinary room illumina- 
tion, and the viewing distance is 3 meters. 
The patient’s angle of strabismus, as meas- 
ured by prism and cover (Kramer, 1953, p. 
224), is assumed to be 20 prism diopters. 

While the patient continues to look at the 
coffee cup, the experimenter places a small 
test letter 60 centimeters to the right of 
the coffee cup, as shown in the figure, so 
that the letter is imaged on the fovea of 
the patient’s left eye. Even though the 
patient continues to look at the coffee cup, 
he can see the test letter clearly and can 
correctly identify it. He cannot do this 
with his left eye covered. In other words, 
the patient has two areas of clear vision 
in his binocular visual field. There are ob- 


Fic. 3. Viewing situation which demonstrates 
two areas of clear vision. (The observer is assumed 
to have nonparalytie strabismus with his left eye 
deviated inward. He is instructed to look at the 
coffee cup, and does so by directing his right eye 
toward it. The test letter E is then positioned so 
that it is imaged on the fovea of his left eye. The 
patient does not see double, but absence of left-eye 
suppression is suggested by the fact that he sees 
the test letter clearly and can correctly report its 
orientation.) 


vious difficulties in assuming that such 
a patient suppresses information from his 
deviated eye. 

This phenomenon and others which ap- 
pear to be incompatible with the notion of 
monocular suppression are frequently ex- 
plained by assuming that the patient has 
“abnormal retinal correspondence.” In order 
to understand this assumption, it is neces- 
sary first to consider normal retinal corre- 
spondence. 

As already noted, a person with normal 
binocular vision tends to see double when- 
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ever his eyes are not properly aligned; and 
this double vision resolves into single vi- 
sion when the eyes become realigned. There 
seems to be no way to explain this phe- 
nomenon except by assuming that, for each 
point in the retina of the right eye, there 
is a “corresponding” point in the retina 
of the left eye, such that two corresponding 
points have a common visual direction in 
external space. According to E. G. Boring 
(1942, p. 227), this concept of “retinal cor- 
respondence” dates back to Galen (ca. 175 
A. D.). Isaac Newton, in 1730 (1952, p. 
346), made it a fairly explicit neuroana- 
tomical hypothesis. Retinal correspondence 
is “normal” when the fovea of the right 
eye and the fovea of the left eye are cor- 
responding points. 

A diagnosis of abnormal retinal cor- 
respondence is equivalent to an assumption 
that the fovea of each eye, instead of cor- 
responding to the fovea of the other eye, 
corresponds to some nonfoveal point (or 
area) of the other eye. This assumption 
further states that, although intraretinal 
relationships are unchanged, the entire 
retinal mosaic of the right eye is displaced 
horizontally in terms of its correspondence 
with the retina of the left eye, the magni- 
tude and direction of the displacement be- 
ing appropriate to the patient's angle of 


strabismus. (For an outline of the history — 


of this concept, see Duke-Elder, 1934, pp. 
1029-1030.) t 

There are two different ways of in. 
terpreting the concept of abnormal retinal 
correspondence. The empiricist view (Helm- 
holtz, 1925, pp. 409, 539; Duke-Elder, 1934, 
pp. 1029-1030) is that normal and ab- 
normal correspondence are equal valued, 
that neither is innate, and that a given 
individual may develop one or the other; 
depending largely on whether or not he 
is required to adapt to a strabismie devia- 
tion. The nativistic view is that norma 
retinal correspondence is innate and unal- 
terable (see, for example, Linkz, 1952, P. 
548). According to the nativistic view, ab- 
normal correspondence is a superficial ani 
unstable condition which relies for its ex- 
istence on the continued repression of nor- 
mal correspondence. 


VisvaL PERCEPTION IN STRABISMUS AND AMBLYOPIA 5 


There are several reasons for favoring 
the nativistie view. For one thing, the dif- 
ferences between normal and abnormal cor- 
respondence which are predicted by the 
nativistic theory do in fact exist. As F. H. 
Verhoeff showed in 1938 (p. 666), even 
the defining characteristic of retinal cor- 
respondence (common visual direction for 
corresponding points) is missing from 
the abnormal type of correspondence. 

Another reason for favoring the nativistie 
view has to do with the awareness of double 
vision in strabismie patients. According to 
the empiricist theory, it should be impos- 
sible to arouse an awareness of double vi- 
sion in a patient who has abnormal retinal 
correspondence except by placing a wedge 
prism before one eye. Without a prism, 
if the patient can be made simultaneously 
aware of the two monocular representations 
of a single object, he should see them super- 
imposed—i.e., abnormally corresponding. 
It has recently been shown that, under 
appropriate conditions of viewing, patients 
previously diagnosed as having abnormal 
retinal correspondence can in fact be made 
aware of double vision without the aid 
of a prism (McLaughlin, 1959b, p. 84). 
This finding (which will be presented in 
more detail in a later section of this paper) 
indicates that, even in abnormal retinal 
correspondence, normal correspondence is 
intact but latent. 

In view of these findings, it will be as- 
Sumed here that the various phenomena 
Whieh have been interpreted by other 
Writers as abnormal retinal correspondence 
Tepresent the action of adaptive perceptual 
Mechanisms which intervene between (a) 
the basic neuroanatomical structure of 
(normal) retinal correspondence and (b) 
Conscious visual perception. 

Anomalous Projection. There is a way 
of interpreting the demonstration in Figure 

(single vision but no suppression) with- 
out assuming any abnormality of retinal 
Correspondence. To do this, it is only neces- 
Sary to assume that the anomaly is one of 
Visual localization rather than one of 
retinal correspondence. According to this 
View, the strabismie patient adapts to his 
Condition by relocalizing the second image. 


The end result of this adaptive process is 
that any object seen from the deviated eye 
is localized as if it were being seen from the 
nondeviated eye. This is the theory of 
anomalous projection, which was advanced 
by F. H. Verhoeff in 1938. The term 
“anomalous projection” is an abridgment 
of “anomalous form of binocular projec- 
tion.” 

The differences between these two 
theories—abnormal retinal correspondence 
and anomalous projection—are largely epis- 
temological: both theories describe and 
predict the same class of phenomena, but 
the theory of anomalous projection does 
so with greater internal consistency and 
with more conservative assumptions. For 
this reason, the theory of anomalous projec- 
tion provides the better starting point for 
further analysis of visual mechanisms in 
strabismus. 


Amblyopia 


There are two factors which contribute 
to the deficiency of visual acuity in 
amblyopia ex anopsia. These are (a) ec- 
centric fixation and (b) suppression am- 
blyopia. Contemporary theories about the 
strabismus-amblyopia syndrome deal with 
these two factors separately. 

Eccentric Fixation. In terms of rotational 
position of an eye, normal fixation may be 
defined as positioning of the eye so that 
the object of regard is imaged on the fovea 
centralis. Eccentric fixation is a condition 
in which the object of regard is imaged 
on some nonfoveal area. Since the non- 
foveal portions of the retina have lower 
visual acuity than the fovea, eccentric 
fixation brings about a reduction in visual 
acuity. 

As shown in Figure 1, it is typical of 
concomitant strabismus that the deviated 
eye straightens when the other eye is 
covered. In some cases of strabismic am- 
blyopia, however, the amblyopie eye re- 
mains partially or wholly deviated even 
when the other eye is covered, and even 
though the patient continues to “look at” 
the test object. This is the type of eccentric 
fixation which is frequently associated with 
amblyopia ex anopsia. The departure from 
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normal fixation may be so great that the 
eye remains completely deviated or so 
small as to be detectable only by special 
ophthalmoscopic devices. 

A patient with gross eccentric fixation 
may respond to the cover test (see Figure 1) 
in much the same way as a patient with 
paralytie strabismus. However, a patient 
with eccentric fixation will prove able to 
straighten his amblyopie eye under certain 
conditions of viewing, whereas the patient 
with paralytie strabismus will be unable 
to straighten the eye under any conditions 
of viewing. 

It is generally agreed that eccentric fixa- 
tion, as it occurs in strabismic amblyopia, 
is secondary to the strabismie deviation, 

i be- 
cause it has habitually been used that way. 
Eccentric fixation to be an instance 
of a binocular “habit” carrying over to mo- 
nocular viewing. 

Suppression Amblyopia. Suppression am- 
blyopia may be defined as the deficit in 
visual acuity in amblyopia ex anopsia 
which remains after eccentric fixation has 
been eliminated, or which cannot be ac- 
counted for by eccentric fixation. This is the 
phenomenon which Teuber likened to the 
impaired vision of Riesen’s cats. A patient 
with suppression amblyopia may have poor 
visual acuity despite the presence of a clear 
retinal image and accurate foveal fixation. 

It is frequently stated in the medical 
literature that this type of amblyopia de- 
rives from monocular suppression in much 
the same way that eccentric fixation de- 
rives from the strabismic deviation (see, 
for example, Henderson, 1962, p. 101). Ac- 
cording to this view, suppression amblyo- 
pia, like eccentric fixation, starts as a 
binocular anomaly and eventually carries 
over to monocular viewing. 


ADAPTATION TO PARALYTIC STRABISMUS 


The theories of abnormal retinal corre- 
spondence and anomalous projection appear 
to be based exclusively on observations and 
experiments involving patients in whom 
the strabismic adaptation had become well- 
established. In 1956, when the present in- 
vestigation started, it was decided to try a 


different approach. Instead of o 
only the end result of the adaptive proe 
it was decided to try to observe the suce 
sive stages of that process. This technique 
observation of the course of onset of t 

sensory-motor adaptation—was sugge 
by the work of G. M. Stratton (1896), 


Experimental Subject 


The orthoptic staff of the Kresge Eye 
Institute in Detroit, who contributed 
many ways to this research, provided 
experimental patient who was an ideal 
subject for the study of the strabismi¢ 
adaptation. This was a man about 30 
years of age. In the course of his duties 
as a municipal employee, he had be 
struck on the side of the head with 
sharp instrument in such a way that 
muscles which controlled the position of one 
eye had been damaged. As a result of this 
injury he had a paralytic strabismus with 
the left eye deviated inward. There we 
no neurological complications, and his de 
viated eye was sound and functional. 


Real-Unreal Distinction 


Immediately following his accident, and 
for at least 2 years thereafter, the patient 
saw double. Within a few days after the 
accident, however, he had begun to make 
a distinction between “the real one" (seem 
from his nondeviated eye) and “the unreal 
one” (seen from his deviated eye). As his 
adaptation progressed, objects as seen from 
his deviated eye became more and more un- 
real. One year after the accident this real 
unreal distinction was so intense that, de- 
spite his continued awareness of double 
vision, the patient's visual handicap Wa 
greatly reduced. He could, for example 
drive an automobile through city tra 
with both eyes open and uncovered. 
years after his accident, the real-unre 
distinction had become even more inte! r 
by this time, the second image was “s0 
unreal that sometimes I don't even së 
it." 

These observations show a remarkably 
close agreement with Stratton's report of 
his own visual experience when adapting 
to a 180° disorientation of his visual en 
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vironment. Stratton (1896, p. 613) reported 
that the first stage of his adaptation ap- 
peared to be a perception of the reoriented 
images as unreal. The floor, for example, 
appeared overhead; but it appeared unreal 
there, so that it could not be mistaken for a 
floor on which one might walk. Evidently, 
the loss of perceptual reality is a key fac- 
tor in adaptations of this sort. 


Change in Appearance of the Second Image 


A major thesis of the present paper is 
that the strabismus-amblyopia syndrome 
provides a powerful investigative tool for 
the study of normal visual perception. 
Nothing illustrates this point more cogently 
than the progressive changes in the appear- 
ance of the second image during the course 
of the strabismic adaptation. These changes 
are illustrated in Figure 4, which shows 
the two monocular representations of a 
doorknob as they appeared to the patient 
at each of several stages of the adaptive 
process. 

For a month or so following the accident, 
the two images of the doorknob were in- 
distinguishable. It seemed to the patient, 
in fact, that this was the chief source of 
his difficulties: the two looked so much 
alike that he sometimes did not know which 
one to reach for in order to open the door. 
Buy the end of the second month, the 

patient could make correct motor responses 

he were given a second or two in which 
to make up his mind about “which one 
to reach for.” At about this time, he began 
to describe the second image as appearing 
dimensional,” “not solid,” “unsteady,” 
although these characteristics of the image 
Were not always evident to him at a glance. 
The Second stage in Figure 4 is intended 
to illustrate this state of affairs. 

Eighteen months after his accident, the 
Patient was still aware of double vision; 
but he had little or no visual confusion. 
At this time, the second image appeared to 
am to be transparent, a “ghost image," 
floating in space,” “not really there” (third 

in Figure 4), 
ere was no abrupt transition from one 
to the next, and there were frequent 
Tegressions to an earlier stage. Even the 


disappearance of the second image (fourth 
stage) was not a clear-cut event. Two years 
after his accident, when the patient was re- 
porting that he seldom saw double, he was 
still aware of the second image whenever 
he was asked about it. 

Throughout this entire adaptive process, 
there was no change in the patient's de- 
viated eye which might have accounted 
for these changes in the appearance of 
things seen from that eye. In fact, all of the 
anomalous characteristics of the second 
image vanished, and an object seen from 
his deviated eye appeared opaque, solid, 


ah i C) FIRST STAGE 
| 
O O SECOND STAGE 
| 


©) © THIRD STAGE 
i 
2 FOURTH STAGE 


Fic. 4. Each of the four drawings shows the two 
monocular representations of a doorknob, as they 
appear to a patient during the course of the 
strabismic adaptation. (In each drawing, the small 
vertical arrow—not seen by the patient—represents 
the actual position of the doorknob. The four 
stages cover a period of about 2 years following the 
onset of the strabismus.) — 

(In the uppermost drawing [first stage] the pa- 
tient has only recently become strabismic. He 
makes no distinction between the two images, and 
may not know which one to reach for in order to 
open the door. In the second stage, one image is 
correctly localized. Given time to make a con- 
scious judgment, the patient can choose the correct 
image. In the third stage, one image appears to be 
real, the other appears unreal: the patient now has 
little or no visual handicap. The fourth stage is 
suppression of the unreal image.) 
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and tangible as soon as his other eye was 
covered. 


Loss of Nonvisual Qualities 
William James said in 1890, 


whilst part of what we perceive comes through our 
senses from the object before us, another part (and 
it may be the larger part) always comes... out of 
our head [1950, p. 103]. 


Clearly, the change in the strabismie image 
represented a loss in the part that came 
out of the patient's head, but exactly what 
component, and why was this particular 
component missing? 

These questions will be easier to answer 
if we take account of some observations in- 
volving this same experimental patient, 
made about 1 year after his accident. He 
was, of course, continuously aware of double 
vision at this time. In the first of these 
observations, a yellow pencil was placed 
on the table before him, and a piece of 
red transparent plastie was placed over 
his nondeviated eye. He then saw a red 
pencil (from his nondeviated eye) and a 
yellow pencil (from his deviated eye). He 
was asked to pick up the pencil. As he 
did so, he was asked, “Which one did you 
reach for, the red one or the yellow one?" 
He replied that he had reached for the red 
one. When the experiment was repeated 
with the red filter over his deviated eye, 
his answer was that he had reached for the 
yellow pencil, Whenever he had to reach 
for something, or touch something, or avoid 
bumping into something, his motor activity 
was invariably oriented toward the object 
as seen from his nondeviated eye. When he 
was asked why this was so, he replied that 
objects as seen from his deviated eye 
did not look like things that could be 
touched or manipulated or bumped into. 

In the next observation, the test object 
(seen double) was a bell, and again the 
two monocular images were differentiated 
by placing a red filter before one eye. The 
bell rang, and the patient was asked which 
bell the sound came from. His reply indi- 
cated that the bell that rang was the one 
seen from his nondeviated eye. The bell 
seen from his deviated eye appeared to 


him to remain silent. The question of ge- 
curacy of auditory localization in this situ- 
ation is completely irrelevant. Only one of 
the two bells looked as if it made a noise, 
and the other one looked like something 
that did not and could not make any noise, 

Next, it was a rose that was seen double, 
and the patient was asked which one had 
an odor. He replied that it was the rose 
as seen from his nondeviated eye that had 
an odor. The other one, he said, was odor- 
less. (Again, the question of accuracy of 
olfactory localization is not germane.) 

When it was the flame of a candle that 
was seen double, only one image (the one 
seen from the patient’s nondeviated eye) 
appeared to give off heat. The second image 
of the candle (seen from his deviated eye) 
did not even appear warm, any more than 
a picture of a candle appears warm. 

These observations show what is mis- 
sing from strabismic images. As the adapta- 
tion progresses, they gradually come to 
look like things that cannot be touched, 
cannot be heard, cannot be smelled, cannot 
be experienced in any way except through 
the sense of sight. In short, they come to lose 
all nonyisual qualities. 


Relation between Change in Appearance 
and Loss of Nonvisual Qualities 


The change in appearance of the second 
image is nothing more than the externali- 
zation of the loss of nonvisual qualities. 
So long as the two images were indistin- 
guishable, the patient had to make a con- 
scious judgment, prior to every step and 
prior to every gesture, as to which one to 
reach for" or “which one to avoid." But 
the change in appearance of the second 
image gradually took these decisions out of 
the realm of conscious deliberation and made 
them matters of immediate visual experi 
ence. To say that the second image appears 
two dimensional, ghostlike, or unreal is 
say that the quality of intangibility appear 
to reside in the image itself, external to the 
observer. Once this externalization has 
taken place, then the decision as to which 
one to reach for, or which one to avoid, is 
(from the patient's point of view) mace 
for him. 
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Real-Unreal Distinction Invariably Ac- 
companies Double Vision in Strabismus 


The procedures for demonstrating the 
presence or absence of nonvisual qualities 
in the second image constitute an ade- 
quate test for, and an operational defini- 
tion of, the real-unreal distinction. In prac- 
tice, it is seldom necessary to test all 
modalities; it is sufficient to ask the pa- 
tient which of the two images he would 
approach or reach for if he wanted to touch 
the object. If the patient’s answer is prompt, 
unequivocal, and correct, then the presence 
of the real-unreal distinction is demon- 
strated. 

The author has used this procedure in 
examining over 600 strabismie patients. 
In every one of these patients awareness 
of double vision was accompanied by the 
real-unreal distinction. 


REAL-UNREAL DISTINCTION IN 
NONPARALYTIO STRABISMUS 


These observations raised an interesting 
question: was monocular suppression the 
end point of the strabismic adaptation, or 
did the second image continue to deteriorate 
i perceptual quality even after the patient 
came to suppress it? To choose between 
these two alternatives, what was needed 
Was some means of arousing at least a 
temporary awareness of double vision in 
patients with well-established nonparalytic 
Strabismus. 


Apparatus 


Awareness of double vision is enhanced by 
Placing a transparent, colored filter over one eye. 
In fact, the use of a red glass filter to elicit aware- 
Ness of double vision is a common clinical proce- 
dure and is effective with a large proportion (per- 

ubs one third) of nonparalytic strabismie patients. 
© general principle involved seems to be differ- 
"nation of the two images. With this principle in 
mind, an apparatus was devised in which the two 
Monocular representations of a single object dif- 
ered in size, in color, in shape, and in temporal 
characteristics (one seen continuously, the other 
seen only intermittently). 
t he test object was a light box. It contained a 
Piuslluminated display consisting of a green disc 
5 lameter, 45 centimeters) centered in a red 
SPEM (outside dimension, 5.7 centimeters; line 
pr h, 6 centimeter). The spectral transmission 

?Perties of the red and green filters were such 
Er each Was opaque to light transmitted by the 

er. The dise and Square were separately illu- 


DIFFUSING SCREEN 


Fic. 5. Cutaway drawing of the disc-and-square 
apparatus. (The box is about 4 inches square on 
the end which contains the disc-and-square con- 
figuration. The metal tube running the length of 
the box constitutes a light-tight partition between 
the disc and square, so that each can be turned on 
and off independently of the other.) 


minated (see Figure 5), so that each could be 
turned on and off independently of the other. A 
pair of silent push-button switches, connected to 
the box by means of a cable, enabled the experi- 
menter to actuate the lamps which illuminated the 
disc and square. As measured by heterochromatic 
photometry with a Macbeth Illuminometer, the 
green disc had a brightness of 19 millilamberts, and 
the red square had a brightness of 17 millilamberts. 

The patient viewed the light box with a red 
transparent filter over his deviated eye and a 
green transparent filter over his nondeviated eye. 

The examining room was illuminated by four 
100-watt incandescent lamps which were shielded 
from the patient’s direct view. The experimenter 
controlled the voltage to these lamps by means of 
a variable autotransformer. The brightness of the 
surround of the dise and square could be varied 
continuously from a minimum of .01 millilambert 
to a maximum of 25 millilamberts. 

The standard viewing distance was 6 meters. 
However, the patient’s chair was movable, so that 
shorter viewing distances were feasible. 


Method 


The patient was first shown the apparatus and 
how it worked. He then put on the red-green 
glasses. The room was darkened (.01 millilambert), 
the green dise was turned on, and the subject was 
instructed to look directly at the green disc. The 
red square was flashed on and off repeatedly 10-12 
times, in a cycle of about 1 second on and ½ sec- 
ond off. The patient was then interrogated to de- 
iermine whether or not he had seen both images 
at the same time. 

The real-unreal distinction is inextricably asso- 
ciated with the pattern of ocular fixation: the 
real one is the one seen from the fixating eye. For 
that reason, the patient was repeatedly reminded 
to continue to “look right at" the green disc. As a 
further precaution, the examiner illuminated the 
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patient's fixating eye from the side with a small 
flashlight and watched that eye to ensure that the 
patient carried out the instruction. 

As another means of ensuring stable fixation, the 
interrogation of the patient was postponed until 
the end of the procedure—i.e., until after the red 
square had been turned off and left off. If a patient 
is asked about the red square while it is still flash- 
ing, he is very likely to look over at it; and to do 
this (with the red-green glasses on) he has to 
“switch over" to his other eye. 

If the patient reported simultaneous perception 
of the dise and square, the next step was to obtain 
objective verification of that report. To do this 
the procedure was repeated, but this time the red 
square was flashed on and off about 20 times in a 
random time sequence. The patient was asked to 
report each time the red square came on. If he was 
able to do this, he was credited with simultaneous 
perception of the green disc and red square. 

Simultaneous perception having been estab- 
lished, the patient was then interrogated about the 
appearance of the second image: its color, bright- 
ness, position, and other characteristics. In order 
to answer such questions, the patient frequently 
asked for another look at the red square. He was 
given another look, but again every precaution was 
taken to ensure that he maintained fixation with 
the eye that saw the green disc. Only in this way 
could the patient describe the red square as a sec- 
ond image. 


Blind-Spot Mechanism 


On the retina of every eye, there is a so-called 
“blind spot" where the optic nerve enters the eye. 
This spot subtends a visual angle of approximately 
6°, centered some 15° to the nasal side of the fovea 
(Duke-Elder, 1934, p. 896). Thus, a strabismic pa- 
tient with one eye deviated inward can avoid 
double vision without having to suppress the sec- 
ond image: he need only maintain an angular de- 
viation of about 15°, and the second image will 
disappear, so to speak, into the blind spot of the 
deviated eye. Avoidance of double vision by this 
means is known as the “blind-spot mechanism” 
(Swan, 1958). 

In the present experiment, whenever a patient 
with an inward deviation of about 15° failed to see 
the red square flashing (i.e., whenever the presence 
of the blind-spot mechanism was suspected), the 
viewing distance was changed from 6 meters to 2 
meters. This had the effect of changing both the 
size of the second image and (assuming a constant 
angular deviation) the position of that image on 
the retina of the deviated eye. 


Results 


Simultaneous Binocular Perception. Over 
600 strabismic patients have so far been 
examined in this fashion by the present 
writer. In patients who have been strabismie 


since birth, prolonged examination (up to 
30 minutes) has sometimes been necessary, 
In patients with extreme amblyopia in the 
deviated eye, it has sometimes been neces- 
sary to reduce the viewing distance to as 
little as 25 centimeters. However, simulta- 
neous perception of the green dise and the 
red square, one seen from each eye, was re- 
ported and confirmed in every patient. 

Apparent Separation of Images. The 
great majority of strabismic patients re- 
ported that the dise and square appeared 
to be separated in space when both were 
seen. About 1 patient in 10 described 
the two images as either concentric or 
touching, despite the presence of a mani- 
fest strabismie deviation; but this “false 
superimposition" phenomenon was invari- 
ably of short duration. After 1 minute of 
observation every patient had reported 
that the two images appeared to be 
separated. 

In the present study, no attempt was 
made to compare the angular separation 
of images with the angle of ocular devia- 
tion. 

Presence of the Real-Unreal Distinction. 
When the two images were seen at the same 
time and separated, the green dise in- 
variably appeared to be "straight ahead," 
and the red square appeared off to the 
side. (The term straight ahead in this 
context means “correctly localized” or "in 
the correct place.") The uppermost drawing 
in Figure 6 shows the disc and square 8$ 
they might appear to a patient whose 
left eye is deviated inward. 

Patients who were seated more than 1 
meter from the light box were asked, 


If you wanted to walk down there and touch the 
light box, which one would you walk toward, the 
green dise or the red square? 


Patients who were seated within reach of 
the light box were asked, 


If you wanted to reach out and touch the light bos 
which one would you reach toward, the green dist 
or the red square? 


Every patient replied that he would walk 
toward, or reach for, the object as seen 


: 
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from his nondeviated eye namely, the 
green disc. These replies demonstrate the 
presence of the real-unreal distinction in 
nonparalytic strabismus. 

Intensity of the Real-Unreal Distinction. 
This appearance (green dise straight ahead, 
red square on the side) is analogous to 
the visual experience of a patient who had 
been strabismic for only a year or so (third 
stage in Figure 4). In both instances, an 
object (doorknob or light box) is seen 
double, with one image straight ahead (and 
real) and the other on the side (and unreal). 
In nonparalytie strabismus, however, the 
object as seen from the deviated eye appears 
much more unreal than anything which is 
experienced in strabismus of recent onset. 
The square is seen only momentarily, as 
it comes on; if it is left on for a few sec- 
onds, the patient is likely to report that he 
no longer sees it. If the room lights are 
turned up, so that the background of the 
light box is elearly visible, the patient may 
no longer be able to see the square, even 
if it is flashing. At an intermediate bright- 
hess level, such that the background is 
barely discernible, the patient can see the 
light box, and he may also get an occasional 
glimpse of the square over on the side. 
But he does not then see two light boxes. 
Instead, he sees one box with a green disc 
in it; and, beside the box he sees a red 
Square which is “hanging in space." 

. When the square is seen, its position 
is highly indeterminate; if a small movable 
green light (seen only from the nondevi- 
ated eye) is used as a pointer in an effort 
to find out exactly where the square is 
Seen, then the patient will report that the 
Square seems to move to avoid the green 
ght. In fact, the patient sometimes de- 
Scribes the square as being continuously 
in motion “even though it never gets any- 
Where.” The patient has great difficulty in 
estimating how far the red square is from 

e green dise and sometimes cannot even 
tell which side it is on. This last phe- 
nomenon, in which the patient sees the 
Second image definitely on the side, but 
cannot tell which side, was in fact re- 
Ported by F. H. Verhoeff in 1938 (pp. 670, 


675) as an illustration of the fact that 
the visual experience of strabismie pa- 
tients cannot be judged by ordinary non- 
strabismic standards. 

Effect of Covering the Deviated Eye. If 
the experimenter now covers the patient's 
right eye, the patient's left eye straightens, 
as illustrated in Figure 1. At the same time, 
the red square (as seen by the patient) 
undergoes a remarkable transformation. Tt 
is now easily seen, without flashing, even in 
ordinary room illumination. Its position 
is fixed and determinate, As shown in the 
lower illustration in Figure 6, it now ap- 
pears (under ordinary room illumination) 
to be straight ahead, where the green disc 
was. (The green dise, of course, is no longer 
seen.) The red square appears to be real 
and tangible. It is no longer hanging in 
space, but has a box around it. 

All of these things are true whether or 
not the patient looks directly at the red 
square. He can look off to the side, so that 
his eye is in the deviated position; but, so 
long as his other eye is covered, the square 


Fra. 6. Green disc (seen only from the right eye) 
and red square (seen only from the left eye) as 
they appear to a strabismie patient under appro- 
priate conditions of viewing (see text). (The small 
vertieal arrows—not seen by the patient—indicate 
the straight ahead position. The patient is assumed 
to have his right eye straight, left eye deviated in- 
ward. In Step 1, the square is perceived as being 
indeterminate in position, and is not easily seen 
by the patient. In Steps 2 and 3, the right eye has 
been covered. The square then comes to appear 
straight ahead and is easily seen by the patient.) 
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will retain all of the properties of a real 
object. The real-unreal distinetion is not 
a matter of eye position, nor is it a matter 
of what portion of the retina is stimulated. 
It is a disorder of binocular vision at the 
level of the visual interpretative mecha- 
nism, and it is therefore manifested only 
when both eyes are open and uncovered. 


EXPERIMENT IN AWARENESS OF 
Dovsie Vision 


The initial observations on paralytic 
strabismus had pointed to the real-unreal 
distinction as the mechanism of monocular 
suppression; and this impression was 
strengthened by the discovery that the 
real-unreal distinction is present in intense 
form in patients who habitually suppress 
the second image. The next step was to 
carry out an experimental test of this rela- 
tionship. If the real-unreal distinction was 
the basis of strabismie suppression, then 
lessening of the real-unreal distinction 
should lessen the patient’s tendency to sup- 
press the second image. The result should 
be an increased awareness of double vision. 


Apparatus 


The disc-and-square apparatus was used in this 
experiment. However, in 1957-58, when this experi- 
ment (McLaughlin, 1959b) was carried out, the ap- 
paratus differed from that shown in Figure 5: 
polaroid filters were used instead of red and green 
filters; and the dise and square were not separately 
illuminated. These differences were matters of 
convenience and did not affect the rationale of the 
experiment. To avoid unnecessary descriptions of 
procedure, and to preserve the continuity of this 
review, the experiment will be described in terms 
of the apparatus shown in Figure 5. 


Method 


Flash-and-Cover Procedure. The problem was 
to find a way to lessen the real-unreal distinction. 
It was of no value whatever to have the patient 
wear a patch over his habitually nondeviated eye. 
The second image had to be made to take on more 
and more of the attributes of perceptual reality 
while it was still a second image. 

The technique which finally proved successful 
was the technique which had originally been de- 
vised to demonstrate that the second image 
changes from unreal to real when the nondeviated 
eye is covered (see Figure 6). The principle in- 
volved is this: having seen the second image 
change from unreal to real, then, when next he 


sees it over on the side, the patient should perceive 
it as “a thing that can become real.” If the patient 
can be made to experience this unreal-to-real 
change repeatedly, the strabismic image should 
gradually take on more and more of the attributes 
of perceptual reality. 

Another way of describing the rationale of this 
procedure is that it violates a fundamental operat- 
ing principle of the perceptual mechanism, namely, 
the principle that images and objects are disjunct 
classes. The procedure causes a mere image, a 
visual artifact, devoid of all nonvisual qualities, to 
change into a real, substantial object, a part of the 
environment. Every time this happens, the per- 
ceptual mechanism is, so to speak, reminded that 
the real-unreal distinction is incompatible with the 
logic of visual perception. By pitting the real- 
unreal distinction against a more fundamental 
feature of the perceptual mechanism, the procedure 
should gradually break down the real-unreal dis- 
tinction. 

Back-and-Forth Exercises. This basic procedure 
evolved into the “back-and-forth” exercise which 
is embodied in the instruction sheet shown in Fig- 
ure 7. The visual exercise described there does not 
involve covering either eye. That is because, in a 
dark room and with the red-green glasses on, turn- 
ing off one image (disc or square) has the same op- 
tical effect as covering the eye that sees that 
image. 

A patient who is practicing the exercise shown 
in Figure 7 can be seen to move his eyes back and 
forth repeatedly, so that first one and then the 
other eye is in the nondeviated position. These eye 
movements, like the eye movements during cover 
test (see Figure 1) are more or less concomitant. 

Measuring the Awareness of Double Vision. 
Some strabismic patients cannot be made aware of 
double vision except with the aid of the disc-and- 
Square apparatus. Some are aware of double vision 
under ordinary conditions of viewing. Between 
these two extremes are patients who are aware of 
double vision only when a red filter is held before 
one eye, the test object being a small white light 
in an otherwise darkened room. 

These differences among patients make it pos- 
sible to set up an ordinal scale (Stevens, 1951, p. 
25) of awareness of double vision. The flow dia- 
gram in Figure 8 shows how such a scale was use 
in measuring the awareness of double vision in 
this experiment. 


Procedure 


To get a measurable lessening of the real-unreal 
distinction, it proved necessary to have the patients 
practice the back and forth exercise for 15 min- 
utes daily over a period of several weeks or months: 
The disc-and-square apparatus was produced in 
quantity, and one unit was made available to each 
patient for use in home exercises. Fifty-nine Pa- 
tients, each of whom had a nonparalytic strabis- 
mus, participate in the experiment. Each patien' 
visited the laboratory once a week, at which time 
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SYNOROPTIC HOME EXERCISE pede 4 
' * 
(Fifteen minutes daily) d F O 


nstructions to Patient 


Look right at the ball 
and keep it Straight 

ahead. Make sure ball 
Stays exactly straight 
ahead. 


Ball straight ahead, 
Square (flashing) on 
the left: i 


Square on, 
then 
ball off 


Look at the square and 
make it straight ahead. 
Watch the square move 

in to the straight ahead 
position. Be sure to 

see it while it is moving 
(don't let it go too fast). 


Square moving in to 
the straight ahead 
position: 


Square on, 
ball 
flashing 


Look right at the square 
and keep it straight 
ahead. Make sure square 
stays exactly straight 
ahead. 


Square straight ahead, 
ball (flashing) on the 
right: i 


Ball on, Look at the ball and Ball moving in to the 


then make it straight ahead. straight ahead 
Square off Watch the ball move in position: 


to the straight ahead 
position. Be sure to 
see it while it is 
moving (don't let it go 
too fast). 


Repeat the same four steps over and over: 
the ball, flash the ball, and turn off the square. 

ever try to get the ball in the square. If the ball and square come 
together by themselves, let them; but never try to bring them together. 


flash the square, turn off 


Bring in the apparatus on each office visit. 


Fro. 7. The back-and-forth exercise which has the effect of lessening the real-unreal distinction, 


(This Procedure was first used in experiments in suppression and binocular vision, and is now employed 


38 à therapeutic technique.) 


i awareness of double vision was measured by 
* procedure shown in Figure 8. 

m hroughout the experiment, the patients prac- 
Ced no visual exercise except the back-and-forth 


exercise which is illustrated in Figure 7. However, 


each patient practiced this exercise under progres- 
sively less artificial conditions of viewing (i.e, at 
progressively higher levels of room illumination) as 
his awareness of double vision increased. This pro- 
gression is illustrated in Figure 9. 
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In bright room, viewing a small object: 
Do you see one or two?” 


Answer: 
“One” 


Dim room, red glass, white test light: 
Do you see one or two?" 


| Group& Group b 


Answer: 
“Two” 


| “Can you make one go away?” | 


“Can you get rid of one?” 
“Can you make them one?” 


| 


Answer: Answer: 
“Yes” to any “No” to all three 
one of the three | questions 
questions 


Group c Group d 


Fic. S. Flow diagram showing procedure for measuring awareness of double vision. (A patient in 
Group a has maximum awareness of double vision and minimum tendency to suppress the second image.) 


Results 


Of the 59 patients, 50 (85%) showed a 
measurable increase in awareness of double 
vision during the course of the experiment. 
Twenty-five patients became so acutely 
aware of double vision that they were in- 
capable of monocular suppression under all 
ordinary conditions of viewing (Group d 
in Figure 8). None of the patients had had 
that degree of awareness of double vision 
at the start of the experiment. 

Immediately following a surgical proce- 
dure which changes the angle of strabismus, 
patients sometimes report an awareness of 
diplopia as intense as that achieved by 
these 25 patients. But, with that exception, 
this degree of awareness of double vision 
does not appear to have been previously 
reported in the medical literature for pa- 
tients with concomitant strabismus. 

In the patients who became aware of 
double vision under ordinary conditions of 
viewing, the real-unreal distinction was still 
present, though in less intense form than 


at the start of the experiment. The two 
monocular representations of a single ob- 
ject differed only slightly in appearance, 
although the patient never failed to per- 
ceive them as different. In the experiment 
involving the nonvisual properties of vari- 
ous objects (pencil, bell, rose, candle), the 
patients responded in much the same way 
that the first experimental patient (with 
paralytic strabismus) had responded about 
1 year after his accident. 

In none of the 59 patients was there any 
sign of visual discomfort or confusion, or 
any measurable decrease in visual efficiency, 
associated with the increased awareness 0 
double vision, Evidently, just as in strabis- 
mus of recent onset (third drawing from the 
top in Figure 4), the real-unreal distinction 
constituted a satisfactory adaptation to the 
strabismic deviation. 


Interpretation of Results 


Stone Walls and Floaters. Strabismic sup. 
pression appears to represent the abnorma 
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operation of a mechanism that plays a 
prominent role in normal visual perception. 
To illustrate this point, consider a hypo- 
thetical disorder of the ocular media such 
that the patient sees a stone wall directly 
in front of him at all times. He can see ob- 
jects through the stone wall, and even in the 
same place as the stone wall. He can never 
approach or touch the stone wall, because it 
is not really there. If this disorder is present 
for a number of years, is it not reasonable 
to suppose that the patient will come to 
"ignore" the stone wall, so that eventually 
he may be totally unaware of its presence? 
The faet is that every seeing individual 
has something very much like “stone-wall- 
itis." In the oeular media of every human 
eye, there are numerous small opacities 
Which are not ordinarily seen, and of which 
the naive observer is not even aware. Most 
prominent among these are the muscae 
volitantes or “floaters” (Duke-Elder, 1934, 
p. 799), which can be seen drifting across 
the field of view when one looks at some 
clear bright area such as a blue sky. Evi- 
dently, these floaters are always present in 
the field of view, but it takes a conscious 
effort in order to observe them. The normal 
binocular individual is not ordinarily aware 
of his floaters for the same reason that the 
Strabismie individual is not ordinarily 
aware of his second image. In each case, 
Some class of visual information is inter- 
preted as representing things that are in- 
capable of stimulating other sense modali- 
ties. That interpretation having been made, 
the information so classified is not relayed 
to conscious perception. 
Partial Suppression. It is clear that stra- 
Ismie suppression is a process in which 
only certain classes of information come to 
e diverted from conscious perception, the 
Temaining classes being relayed to con- 
Sclous perception. The fact that a patient 
dan remain well adapted to a strabismic 
deviation despite having lost the ability to 
achieve single vision indicates that the per- 
ceiving organism is capable of extremely 
Subtle distinctions in choosing the specific 
Casses of information to be suppressed. 
en pushed to it (as in the present experi- 
ment), a strabismic patient can suppress 


. 


a Ñ 


LE, 


Fia. 9. Progressive change in conditions of view- 
ing in the “awareness of double vision" experiment. 
(At the start of the experiment [uppermost draw- 
ing] the patient is aware of double vision enly in 
a darkened room, with the dise and square ap- 
paratus. A month later [second drawing] the disc- 
and-square are visible at the same time under 
ordinary room illumination, but the light box itself 
is not seen double. Two months from the start of 
the experiment, the light box is seen double, and 
an object—coffee cup—placed on top of the box 
is also seen double. Four months from the start of 
the experiment [lower drawing] the subject is 
aware of double vision without the aid of the disc 
and square apparatus.) 

(The rate of lessening of the real-unreal distinc- 
tion which is illustrated here is that which might 
be anticipated in a 12-year-old patient who had 
been strabismie since early infancy.) 


only the bare minimum of information 
which must be discarded in the interests of 
visual comfort and efficiency. This property 
of the adaptive mechanism suggests the pos- 
sibility of studying the process by which the 
perceiving organism classifies visual input 
information. 
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Of the many types of information which 
originate in the deviated eye, one type is of 
particular interest—namely, information 
about the position of the object of regard. 
This information comes in two forms: (a) 
position of the object of regard relative to 
other objects in the field of view, and (b) 
retinal locus at which the object of regard 
is imaged. The second of these, when corre- 
lated with knowledge about head position 
and eye position, provides a class of infor- 
mation which we may designate “apparent 
position of the object of regard as deter- 
mined by rotational position of the de- 
viated eye.” This designation is appropriate 
because the rotational position of the de- 
viated eye determines where on the retina 
the object of regard will be imaged. 

Now, suppose that this particular class 
of information comes to be suppressed dur- 
ing the course of the strabismic adaptation. 
When this happens, the position of the 
second image will no longer be determined 
by the position of the deviated eye. The 
apparent position of the second image will 
therefore come to be determined by such 
other information about that object as is 
available—from memory, from other sense 
modalities, and from the nondeviated eye. 
All of these other factors work in the same 
direction: they cause the second image to be 
relocalized so that it coincides with the 
primary image. 

This line of reasoning clarifies the rela- 


j 


Fic. 10. A viewing situation in which the two 
monocular representations of a single object differ 
in size, shape, and color. (The pencil is aligned with 
the right eye. In the two cut-out drawings at the 
right, the upper drawing shows the pencil as seen 
from the right eye, and the lower drawing shows 
the pencil as seen from the left eye.) 


tionship between (a) suppression and (b) 
abnormal retinal correspondence or anoma- 
lous projection. Anomalous projection is a 
phenomenon of partial suppression in which 
the class “apparent position of object as de- 
termined by rotational position of deviated 
eye” is suppressed, other classes of informa- 
tion from that eye being relayed to con- 
scious perception. A strabismic patient who 
has single vision with two areas of clear 
vision (see Figure 3) is evidently suppres- 
sing that one specific class of information 
and is suppressing little else. 


REAL-UNREAL DISTINCTION AS AN 
OBSTACLE TO BINOCULAR 
COORDINATION 


The 59 patients who participated in the 
experiment on awareness of double vision 
were patients who had failed to respond to 
conventional methods of treatment. During 
the course of the experiment 7 of them be- 


came able, at least temporarily, to hold 


their eyes in alignment. This was a gratify- 
ing result, but of equal theoretical interest 
was the fact that 19 patients remained stra- 
bismic even though they were incapable of 
monocular suppression. Evidently, the re- 


sidual real-unreal distinction was enough | 


to cause these patients to remain strabismic. 


Perceptual Basis of Normal Binocular Co- 
ordination 

A normal binocular individual can be- 
come aware of double vision (see Figure 2), 
but such awareness can be maintained only 
by conscious effort. So long as one is looking 
intently at some object, the two images 
seem to be drawn toward one another as 1 
they were magnets having opposite poles 
adjacent. 

The classical and accepted view is that 
the two images come together in this fashion 
because of their similarities in shape, color, 
and size. This rule is generally regarded as 
having some latitude, in order to take ac, 
count of situations such as those illustrate 
in Figure 10 in which two very different 
images are combined in binocular vision. 

The possibility that the real-unreal dis- 
tinction can be an obstacle to binocular 
coordination throws new light on this mat- 


‘ 


F 
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ter. Evidently, in normal binocular vision, 
the two images are drawn toward one 
another, not because they resemble each 
other in visual characteristies, but because 
they are both interpreted as having the 
same nonvisual qualities. When one looks 
at some object—say, a clock on the wall— 
one has, in a sense, two images of it: one 
from the right eye and another from the left 
eye. But each of these is perceived as hav- 
ing the same potentiality for stimulating 
other sense modalities. One would reach 
exaetly there to touch the clock as seen 
from the right eye, and one would reach to- 
ward exactly the same place to touch the 
clock as seen from the left eye. Because the 
two are interpreted in this fashion, the 
appropriate oculomotor reflexes are called 
into play, the eyes are positioned so as to 
superimpose the two images, and the two 
are seen as one. An observer would hardly 
be eredited with normal binocular vision if 
he were to superimpose two images which 
did not appear to him to represent the same 
object. 


Implications for the Treatment of Strabis- 
mus 


It is this nonvisual identity between 
images that is missing in nonparalytie stra- 
bismus, even when the patient is aware of 
double vision. When a strabismie individual 
Sees two separate monocular images of a 
Single clock, only one is interpreted as hav- 
ing any nonvisual qualities, and so the 
Perceptual basis of the normal “rejoin re- 
flex” is absent, 

This line of reasoning suggests that, if a 
Patient has a good awareness of double 
Vision, but remains strabismic, then the 
Appropriate treatment is further lessening 
of the real-unreal distinction. In other 
Words, the back-and-forth exercise should 
hot only bring about an increase in the 
Awareness of double vision; if the patient 
Continues to practice it after having become 
aware of double vision, it should eventually 
enable him to hold his eyes in alignment. 

dom the point of view of benefiting the 
Patient, the establishment of binocular co- 


ordination is the important result, and the 


increase in awareness of double vision is a 
trivial side effect. 


Synoroptic Treatment 


During the past 5 years, with support 
from various ophthalmological research or- 
ganizations and with the cooperation of a 
number of practicing opthalmologists, an 
effort has been made to determine just how 
practical this method of treatment is: what 
types of patients are amenable to treat- 
ment, what proportion of patients can be 
benefited, and what final result can be an- 
ticipated with any particular type of pa- 
tient? 

In 1961, it became desirable to have some 
term for designating the therapeutic proce- 
dures derived from this research. The term 
synoroptics (from the Greek syn, together, 
and horan, to see; the branch of optics hav- 
ing to do with seeing together) was coined 
for this purpose by Malcolm Agnew of the 
Department of Classics at Boston Uni- 
versity. The procedures which go to make 
up synoroptic treatment are essentially the 
same as those which were followed in the 
initial experiment in awareness of double 
vision. The basic therapeutic procedure is 
the back-and-forth exercise, and the basic 
apparatus is the disc-and-square device. A 
patient under treatment visits the office or 
clinic at monthly or semimonthly intervals 
and is expected to devote 15 minutes per 
day to the performance of home exercises. 

A patient undergoing synoroptie treat- 
ment is specifieally instructed never to 
make any effort to “bring the two images 
together.” He simply continues to practice 
the back-and-forth exercise until he can no 
longer do it because the two images “keep 
coming together by themselves"—that is, 
until the normal rejoin reflex appears. This 
result has been obtained so far in 35 pa- 
tients, many of whom had failed to respond 
to conventional methods of treatment. 
From the theoretical point of view, there 
seems little doubt that the real-unreal dis- 
tinction can be, and frequently is, an ob- 
stacle to binocular coordination. 

It is equally certain that this type of 
treatment is seldom, if ever, of value by 
itself. There is little point in lessening the 
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real-unreal distinction in a patient who has, 
for example, a large uncorrected refractive 
error or a genuine eye-muscle defect. The 
method has been effective only when treat- 
ment has been carried out in close coopera- 
tion with a competent physician. 

The proportion of patients who can be 
treated successfully in this way varies be- 
tween 5 and 60%, depending on the criteria 
used in selecting patients for treatment. 
While these figures serve as a practical 
guide, from the theoretical point of view 
they are conservative, for they include as 
failures those patients who do not cooperate 
in the treatment or who drop out before 
having completed a course of treatment. A 
terminal result usually takes at least 1 
year, but some types of patients respond 
more quickly than that. 

It seems likely that every patient who 
has concomitant strabismus also has the 
real-unreal distinction. If the real-unreal 
distinction is an obstacle to binocular co- 
ordination, then it should be impossible to 
cure a strabismic patient unless the real- 
unreal distinction is lessened. How, then, 
can we account for the fact that strabismic 
patients have been cured by conventional 
procedures? The answer seems to be that 
some of the standard methods do lessen the 
real-unreal distinction. For example, surgi- 
cal modification of the eye muscles, in a 
child under 6 years of age, will frequently 
force the child to abandon the real-unreal 
distinction simply by forcing a change in 
the angle of strabismus. To return to the 
analogy of the Stratton experiments, a 
child under 6 would presumably adapt to 
reversing lenses more easily than an older 
patient; and this facility in sensory-motor 
adaptation makes it possible for him to 
shift more easily from the strabismie to 
the nonstrabismic pattern of binocular per- 
ception. 


"THEORY AND TREATMENT OF AMBLYOPIA 
EX ANOPSIA 


Etiology of Suppression Amblyopia 


As already noted, it is widely believed 
that suppression amblyopia derives from 
monocular suppression. The findings re- 
ported in the preceding sections of this 


paper suggest that this hypothesis might be 
reformulated to state that suppression 
amblyopia derives from the real-unreal dis- 
tinction. 

Three lines of evidence support this view. 
In order to understand the first of these, 
consider two patients. The first patient has 
amblyopia ex anopsia in his left eye. His 
right eye is covered, and he is looking at 
some object—say, a coffee cup. The second 
patient has equal vision in the two eyes, 
but his left eye is deviated inward. He is 
looking at the same test object (coffee cup), 
and he sees it double. Each patient is asked 
to describe the appearance of the coffee cup 
as seen from his left eye. The remarkable 
thing is that both patients will use the 
same terms in describing the coffee cup. To 
each of these patients, one with amblyopia, 
one without, the left eye image of the coffee 
cup appears to be “too small” or “too 
large” —i.e., indeterminate in size. To both 
patients, it appears to be “unsteady,” con- 
tinually in motion—i.e., indeterminate in 
position. Evidently, the perceptual quality 
of the second image in strabismus without 
amblyopia is very similar to the perceptual 
quality of an amblyopic image. 

The second line of evidence was obtained 
by examining patients who had been diag- 
nosed as having amblyopia without strabis- 
mus. These patients, when examined with 
the dise and square apparatus, show the 
same tendency to suppress the red square 
(seen from the amblyopie eye) as that 
shown by a strabismie patient (no ambly- 
opia) when the red square is seen from his 
deviated eye. Moreover, the red square 
when seen, is perceived by the amblyopie 
observer as being unreal in the sense in 
which that term is used in the present paper. 

The third line of evidence in support 0 
this view is that suppression amblyopia can 
be treated by lessening of the real-unreal 
distinction. These results will be presented 
in Table 1. 


Treatment of Eccentric Fixation 


Patients with eccentric fixation, like 
other strabismie patients, possess the in- 
nate structure of normal fovea-to-fove® 
retinal correspondence. This is indicated 
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by the fact that these patients can be made 
aware of double vision—for example, by 
means of the disc-and-square apparatus. 
When examined by the procedure described 
earlier for arousing awareness of double 
vision, a patient with eccentric fixation 
responds in much the same way as any 
strabismic patient: the green disc (seen 
from his nondeviated eye) appears to him 
io be straight ahead, and the red square 
(seen from his deviated eye) appears to him 
to be off to the side. 

As soon as the patient has reported this 
appearance, the therapist has at his dis- 
posal a powerful technique for treating the 
eecentrie fixation, because the position of 
the red square over on the side represents, 
in a sense, the abnormal position of the eye 
that fixates eccentrically. The therapeutic 
procedure at this point is to teach the pa- 
tient to see the red square come in to the 
Straight ahead position when his nondevi- 
ated eye i covered (the familiar flash-and- 
cover provedure). 

When he first tries this procedure, the 
Patient is able to see the red square become 
Straight ahead, but his amblyopie eye 
continues to fixate eccentrically. However, 
às he continues to practice it, the eye can 
be seen to make a rudimentary fixational 
effort—i.e., to move part of the way toward 
foveal fixation—each time the red square 
comes in to the center. After a few weeks or 
Months with daily practice of this proce- 
dure, the patient will take up foveal fixa- 
tion with his amblyopie eye each time the 
Ted square comes in to the center. By pro- 
&ressing to less and less artificial conditions 
of viewing, the patient can become able to 
fixate foveally with that eye under ordinary 
Conditions of viewing. This method has 

fen used successfully with adults having 
Sross eccentric fixation. 

It will be understood that the foregoing 
*ecount of clinical procedure is intended to 
convey the rationale of the method, and is 
not intended to equip the reader to treat 
®ecentric fixation. 


Treatment of Amblyopia er Anopsia 


The most common form of treatment for 
mblyopia ex anopsia is to have the patient 


wear an opaque occluder over his unaffected 
eye, thus forcing him to use his amblyopic 
eye. While this method is often valuable 
and is sometimes the only feasible proce- 
dure, it has certain drawbacks, Wearing an 
eye patch may be a considerable burden to 
the patient, both in terms of visual handicap 
and in terms of cosmetic defect. In young 
patients, prolonged wearing of the patch 
may simply reverse the pattern of ocular 
fixation, so that the eye behind the cover 
becomes the one that is amblyopic. If there 
is a latent deviation, prolonged occlusion of 
one eye may cause the deviation to become 
manifest. 

The other widely used type of treatment 
for amblyopia ex anopsia consists of active 
stimulation of the amblyopic eye, with 
particular emphasis on the use of brightly 
colored, high contrast material having in- 
trinsic interest to the patient (Kramer, 
1953, p. 360). The unaffected eye is oc- 
cluded during the period of active stimula- 
tion, but may be left uncovered at other 
times. This type of treatment has recently 
received considerable impetus from the 
work of Bangerter (1955), who uses it in 
conjunction with a special technique of 
localized retinal stimulation as a means of 
eliciting foveal fixation. 

The visual exercise illustrated in Figure 
8 requires that the patient repeatedly 
achieve accurate fixation and accurate lo- 
calization with his amblyopic eye, and that 
he accomplish these things with both eyes 
open and uncovered. At one stage of the 
exercise (Step 3), the patient is required 
to maintain accurate fixation with his 
amblyopie eye even while the other eye is 
being stimulated. These features of the 
exercise suggested that it might provide an 
effective mode of treatment for amblyopia 
ex anopsia. 

Table 1 shows some results of this type 
of treatment. Thirty-one patients partici- 
pated in the experiment, and 15 showed a 
measurable improvement in visual acuity 
during the course of the experiment. In 
these results no effort has been made to 
separate changes in centricity of fixation 
from changes in suppression amblyopia. 
The results shown in Table 1 are compara- 
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TABLE 1 


RESULTS IN THE TREATMENT OF AMBLYOPIA EX ANOPSIA BY THE PROCEDURE DESCRIBED 
IN THE TEXT 


Column B 


Column A 

aaah ens Date Vision Date Vision 
BA 5 8/25/61 5/200 1/22/62 20/100 
MD 11 8/4/61 20/70 1/8/62 20/50 
AM 10 9/8/61 20/70 1/22/62 20/50 
AW 10 8/31/61 20/200 11/22/61 20/70 
RB 39 9/22/61 20/70 9/30/61 20/20 
PC 17 9/8/61 20/100 1/10/62 20/50 
BD 8 10/6/61 20/200 1/9/62 20/50 
LH 6 10/19/61 20/200 1/11/62 20/50-1 
RL 19 7/18/61 20/70 8/9/61 20/30 
JM 6 9/20/61 20/200 12/11/61 20/10 
HM 16 9/14/61 20/200 1/26/62 20/40-1 
DN 7 9/29/61 20/200 1/16/62 20/40-2 
MN 11 7/24/61 20/200 1/11/62 20/100 
JV 30 11/15/61 20/40 1/17/62 20/30 
LB 7 7/24/61 20/200 1/26/62 20/50 

Note.—Column A shows the date treatment was started and the visual acuity in the amblyopic eye at that time. Column B 


shows the date at which the second measure of visual acui 


was made (not necessarily the date of termination of treatment). Visual 


acuity measures were made with Snellen test letters at 20 feet. The 15 patients reported in this table represent the successful results 
in a group of 31 patients; the remaining 16 patients failed to respond to treatment. 


ble to results whieh have been reported by 
other investigators for patching and active 
stimulation (Priestley, 1963, pp. 621—622; 
Schlossman, 1961, pp. 844-845). 

The most outstanding feature of synor- 
optics as a mode of treatment for ambly- 
opia ex anopsia is its practicability. Pa- 
tients who participated in the experiment 
described here devoted a maximum of 15 
minutes per day to home exercises, visited 
the laboratory only once a month, and did 
not wear a patch over either eye at any 
time during the course of the experiment. 
In contrast to this, the treatment of ambly- 
opia ex anopsia by conventional means may 
require supervised treatment in the office 
or clinic for as much as 10 hours per week 
(Romanio, 1962, p. 7). 


OBSERVATION OF THE REAL-UNREAL 
DISTINCTION ' 


The real-unreal distinction is so obvious 
a feature of nonparalytie strabismus, and so 
enhances our understanding of this complex 
disorder, that some explanation is in order 
as to why it was not described in the medi- 
cal or scientific literature until 1959 (Mc- 
Laughlin, 1959b, p. 86). An account of the 
factors which caused the real-unreal dis- 


tinction to escape detection for so long may 
also aid other investigators in observing 
and studying this phenomenon. 


Use of Real Objects as Test Stimuli 


During the past century, almost all re- 
search in strabismus has been done with 
optical devices, such as the stereoscope, 
which make it easy to present controlled 
stimuli separately to each eye. Visual stim- 
uli presented by such devices have non- 
visual qualities which are at variance with 
their properties as visual stimuli. In à 
typical viewing situation, the patient looks 
into an elaborate binocular instrument an 
sees a "lion" from his right eye and 4 
"cage" from his left eye. (The lion and the 
cage are drawings on lantern slides which 
have been inserted into the instrument.) 
The patient is then asked such questions 35 
“Ts the lion in the cage?” The patient know 
quite well that, instead of a lion and à 
cage, there is a man in a white coat in 
front of him, whom he could see if the 
machine were not in the way. Both the lion 
and the cage are unreal. Neither one can 
be straight ahead, and it makes no uA 
to ask the patient which one he would aP 
proach if he wanted to touch some object 
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detect the real- unreal distinction, much less 
to study it or to attempt to lessen it. 
The disc-and-square apparatus—espe- 


| It is impossible in this situation even to 


cially when viewed in a dark room—pro- 
vides a viewing situation which is in some 
respects more artificial than the lion-and- 
cage display. However, the disc-and-square 
apparatus is a real object. If the patient has 
any doubt about that fact, he can walk 
across the room and find out for himself: 
it can be touched and manipulated, and it 
makes a noise when he taps on it. It is 
where it appears to be, and it is what it 
appears to be. 

The cardinal requirement for detection of 
the real-unreal distinction is that the test 
stimulus be perceived by the patient as hav- 
ing nonvisual qualities which are not at 
variance with its properties as a visual stim- 
ulus. 


Patient not Consciously Aware of the Dis- 
tinction 


7 
Another reason why the real-unreal dis- 
tinction is not well known is that the pa- 
tient himself is not consciously aware of it 
and may deny its existence. It is not un- 
tommon for an intelligent and cooperative 
patient to report that both images appear to 
him to be equally real. But if the object is, 
for example, a knife, and if the patient is 
asked, “Which one would you use to cut 
with?” then he will choose the knife as 
Seen from his nondeviated eye. Or, if the 
object is a coffee cup, and he is asked, 
Which one would you pour coffee into?” 
1S answer will again reveal the presence 
of the real-unreal distinction. For these 
“monstrations, it is desirable to use a red 
. «T over one eye so as to enable the pa- 
ent to name the two images separately. 
f he simplest demonstration of all is 
this: if the patient has strabismus, and if 
e can find his way around unaided, with 
ES eyes open and uncovered, then he has 
he real-unreal distinction. 


Never Present in Normal Binocular Vision 


3 There is still another reason why the 
gel unreal distinction has escaped detec- 
"on for so long. A normal binocular indi- 
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vidual, when he is aware of double vision, 
may believe that he experiences the phe- 
nomenon himself. In fact, he has only to 
decide arbitrarily that one image is the 
real one; and the other image then looks 
unreal. The conclusion is obvious: if the 
real-unreal distinction is this easy to ex- 
perience, it can hardly be a serious and 
often insurmountable obstacle to binocular 
coordination. 

The fact is that a person with normal 
binocular vision cannot possibly experience 
the real-unreal distinction as it exists in 
nonparalytie strabismus. The strabismic 
real-unreal distinction represents the ac- 
cumulation of many years of sensory-motor 
experience, usually including the period of 
infancy when sensory-motor maturation is 
the chief business of living. It constitutes an 
array of visual skills which a nonstrabismie 
individual cannot imitate, and a visual ex- 
perience which a nonstrabismie individual 
cannot have. 


STRABISMUS AND PERCEPTUAL RESEARCH 


Strabismus may prove to be a valuable 
research tool for the study of certain phe- 
nomena which are not otherwise accessible 
to experimental investigation. The funda- 
mental psychological process of repression 
surely has a close analogy in strabismic 
suppression, and the latter is readily ame- 
nable to systematic experimentation. Stra- 
bismus is a unique “sensory-deprivation” 
experiment, in which only one eye is de- 
prived of its intersensory correlations, and 
in which a period of deprivation of 40 years 
is not uncommon. Strabismus appears to 
be the only disorder of visual perception in 
which the patient’s reliability as a scientific 
observer, and his ability to report his visual 
experience, are unimpaired. 

Strabismie individuals report many phe- 
nomena which throw light on nonstrabismic 
perceptual mechanisms. For example, dur- 
ing the procedure illustrated in Figure 6, 
when the patient is instructed to see the 
square move in to the straight ahead posi- 
tion, he frequently rejects the unreal-to- 
real change by simply failing to see the 
square move. He sees the square undergo a 
gross change in position; and he sees it 
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continuously as it does so; but no move- 
ment is perceived. (In fact, it has been 
necessary to devise a battery of clinical 
techniques for “forcing” perception of 
movement during this procedure.) The fact 
that the patient can reject the perception of 
movement in this fashion confirms what 
Wertheimer pointed out in 1912 (see Bor- 
ing, 1942, p. 595)—namely, that the per- 
ception of movement is a unique and uni- 
tary phenomenon not fully defined or 
determined by the conditions which ordi- 
narily surround it. 

Most intriguing of all, though, is the in- 
sight which strabismus affords into visual 
perception as an organizational process. In 
the strabismie patient’s detailed description 
of the red square “hanging in space,” we see 
an intact, mature sensory system providing 
grossly disorganized sensory data directly 
to conscious perception, without benefit of 
the data-processing procedures which ordi- 
narily classify and regroup the data so as 
to create an external environment consist- 
ing of objects in space. Then, as the per- 
ceptual disorder is lessened, we see the or- 
ganizational process gradually intervene. 
What makes strabismus so interesting is 
that it affords a rare glimpse, and the hope 
of a better view, of this critical area of 
interaction between organism and environ- 
ment. 


SuMMARY 


Strabismus is a visual disorder in which 
one eye is deviated from the line of sight. 
Amblyopia (more properly, amblyopia ex 
anopsia, which means deterioration of vi- 
sion through disuse) is a partial deficiency 
of visual acuity in one eye—usually in a 
strabismie eye. Evidence is presented that 
the underlying disorder in the strabismus- 
amblyopia syndrome is a previously un- 
recognized anomaly of visual perception: 
objects as seen from one eye (the strabismic 
or amblyopie eye) are perceived as being 
unreal. The term unreal in this context 
means incapable of stimulating any sense 
modality except the visual. Operations ap- 
propriate to this definition are described. 
Since objects as seen from the unaffected 


eye are perceived in the normal fashion, the 
patient may be said to make a “real-unreal 
distinction” between the two monocular 
representations of the object of regard. 

The real-unreal distinction was first stud- 
ied in a patient who had recently acquired 
paralytic strabismus as the result of an 
injury to his extraocular musculature. As 
the patient adapted to his strabismie condi- 
tion (over a period of about 2 years), the 
unreal image underwent a progressive 
change in appearance. There was no change 
in the eye itself which might have accounted 
for this change in appearance. The end 
result of this adaptive process appeared to 
be monocular swppression—i.e., the disap- 
pearance of the unreal image from conscious 
perception. 

In adults who have been strabismic from 
infancy, monocular suppression is intense: 
such patients cannot be made aware of the 
unreal image except under highly artificial 
conditions of viewing. When a patient of 
this type is made aware of the unreal image, 
his verbal responses indicate the presence 
of the real-unreal distinction in a much 
more intense form than that observed in 
strabismus of comparatively recent onset. 

These observations suggested that the 
real-unreal distinction might be the mecha- 
nism of monocular suppression in strabis- 
mus. To test that hypothesis, a technique 
was devised for lessening the real-unreal 
distinction. The technique was applied to 
59 strabismic patients, 50 of whom (85%) 
acquired a measurable increase in aware- 
ness of the unreal image. It was concluded 
that the hypothesis was correct: strabismie 
suppression is a process in which the image 
becomes, in the words of one patient, 80 
unreal that I don’t even see it.” 

Of the 59 strabismie patients who pal 
ticipated in the experiment, 7 became able, 
at least temporarily, to hold their eyes 1? 
alignment. This finding suggested that the 
real-unreal distinction might actually be à? 
obstacle to binocular vision and might ac 
count for the persistence of the strabismie 
condition in some patients. This proved 1o 
be the case. Lessening of the real-unres 
distinction has proven to be, in many pa, 
tients, an effective adjunct to the use 0 


Visual PrncEPTION IN STRABISMUS AND AMBLYOFIA 


surgery and eyeglasses in the treatment of 
strabismus. 

Strabismus is, in effect, a sensory-depri- 
vation experiment in which a period of 
deprivation of 40 years is not uncommon, 
and in which the subjects reliability as an 
observer is nevertheless unimpaired. When 
a strabismie patient describes the charac- 
teristies of the unreal image, he is describing 
something which has no counterpart in nor- 
mal visual perception. He is giving an ac- 
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count of the operation of a visual mecha- 
nism in which raw sensory data are relayed 
directly to conscious perception without 
benefit of the data-processing procedures 
which ordinarily intervene to produce an 
orderly visual environment consisting of 
objects in space. On subsequent examina- 
tions over a period of several months, as 
his perceptual disorder is gradually allevi- 
ated, he can describe the successive stages 
of approach to normal visual perception, 
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Anxious college freshmen were invited early in their first semester to par- 
ticipate in a special academic orientation program. Those who volunteered 
were divided into experimental (E) and control (C) groups. Students in the 
E group were assigned to counseling groups whieh met each week of the 
first semester. The C group was invited to participate in counseling groups 
during the following semester along with those members of the E group 
who wished to continue. Students who regularly attended first-semester 
counseling groups made higher grades than students who either did not 
regularly attend or who were assigned to the C group. The effecta of coun- 
seling during the second semester were obscured by the adverse influence 
of fraternity affiliation on grades. The influence of systematie trends in 
university admission policies on the relationship between anxiety and 
academic performance were discussed, as were differences in the relation- 
ship between anxiety and grades for anxious students who volunteered to 


participate in the counseling groups as compared to nonvolunteers. 


HE observation that underachieve- 
ment is frequently associated with 
personality problems has been made in a 
number of recent investigations of the 
academic adjustment of college students. 
For example, Blaine and McArthur (1961) 
identified a group of underachieving col- 
lege students with conflicts which caused 
em to seek academic failure as a means 
ot expressing rebellion against parents 
toward whom they felt strong, unconscious 
resentments, Walters (1961) ascribed some- 
What similar personality dynamics to 
underachievers for whom aggressiveness in 
academic work had become associated with 
© expression of repressed anger. For 
ese students, apathy, which served as a 
B against the expression of hostility, 
Tas the salient personality characteristic. 


4 This investigation was supported by a Mental 
i alth Demonstration Project Grant (OM-362) 
em the National Institute of Mental Health, 
ait States Public Health Service. The authors 
set express their appreciation to Edna Bis- 
te, J. P. Denny, J. B. Grier, Kay Howard, and 
i es Katkin for their assistance in the collection 
analysis of the data. 


It has also been demonstrated that anx- 
ious college students earned lower grades 
(Katzenmeyer, 1958; Spielberger & Katzen- 
meyer, 1959) and, on long-term follow-up, 
had a higher dropout rate due to academic 
failure (Spielberger, 1962) than nonanxious 
classmates of comparable ability. 

There is little evidence, however, that 
personality problems are direct and im- 
mediate causes of poor academic per- 
formance. It seems more likely that, in 
response to the pressures of college life, 
students with personality problems are 
predisposed to develop maladaptive study 
habits and attitudes which, in turn, inter- 
fere with the learning process and lead to 
underachievement. For college students 
identified as having personality problems, 
preventive measures implemented at the 
beginning of the freshman year would 
come at a time when the potential for 
serious maladaptive behavior is heightened 
by new environmental stresses, 

General recognition of the importance 
of the first semester of college for the sub- 
sequent academic adjustment of college 
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students is attested to by the number of 
institutions of higher learning which con- 
duct orientation programs for entering 
freshmen. Aside from the informational 
aspects of such programs, however, much 
valuable professional time and effort may 
be spent with students who would do rela- 
tively well without the benefits of any 
special intervention. Furthermore, since the 
determinants of underachievement in many 
cases are multiple and complex, the associ- 
ated personality conflicts of underachievers 
frequently require the attention of pro- 
fessional persons trained in counseling or 
psychotherapy. Thus, it would seem un- 
likely that a general orientation program 
would provide an effective means of facili- 
tating the academic adjustment of most 
potential underachievers. 

An added difficulty in working with 
underachievers is that they are apparently 
reluctant to face their underlying emo- 
tional conflicts. Blaine and McArthur 
(1961) reported that the underachievers 
with whom they worked tended to 


have as a distinguishing feature an extreme re- 
luctance to seek or accept any help for the basic 
11 underlying their academic difficulty 


These students sought help only when they 
were on the verge of dropping out of school 
and then primarily upon direct referral 
from a dean or faculty member. Similarly, 
Walters (1961) observed that apathetic 
underachievers presented themselves at 
the student mental health service only 
when in serious academic difficulty or when 
sent there because of academic deficiencies, 
Furthermore, where counselors have at- 
tempted to work with underachievers, it 
has been found that although counseling 
may facilitate the personal adjustment of 
such students it has little demonstrable 
effect upon their grades (Baymur & Pat- 
terson, 1960; Broedel, Ohlsen, Proff, & 
Southard, 1960). 

If, indeed, there are students with per- 
sonality problems for which they are re- 
luetant to seek help, and which predispose 
them to develop maladaptive study habits 
and attitudes, assisting such students to 


realize their academic potential involves 
both finding a way to identify them and 
determining a means for aiding them to 
uülize their capabilities more fully. The 
goals of the present study were to explore 
the utility of group counseling, offered at 
the beginning of the íreshman year, for 
preventing or ameliorating the academie 
adjustment difficulties of anxious college 
freshmen. On the basis of previous research 
findings (Katzenmeyer, 1958; Spielberger, 


1962; Spielberger & Katzenmeyer, 1959), 


it was expected that such students would 
become academie underachievers if left to 
their own resources, Furthermore, it was 
assumed that anxious freshmen would be 
more likely to accept counseling than 
would potential underachievers without 
anxiety, since anxiety is generally consid- 
ered to be associated with positive motiva- 
tion to seek assistance. 


METHOD 


Subjects and Research Design 


This investigation was carried out with two 
successiye classes of male liberal arts freshmen 
who entered Duke University in the fall terms of 
1959 and 1900. The experimental procedures em- 
ployed in both years are summarized in Figure 1 
and may be divided into six distinct steps. First, 
anxious freshmen were identified as early as pos- 
sible in their first semester at the university in 
order to permit counseling to be initiated prior to 
the students’ experiencing excessive failure or 
frustration. Second, anxious freshmen who scored 
below the fourth stanine on local norms of 4 
measure of scholastic aptitude were judged to be 
less likely to profit from counseling and were, 
therefore, eliminated from further consideration. 
Third, the anxious freshmen who met the scholastic 
aptitude criterion were invited to participate in 8 
special academic orientation program. Fourth, 
students who volunteered were assigned to ex- 
perimental and control groups which were matched 
on variables known to be related to academic 
performance. Fifth, students in the experiment 
group were assigned to small groups in whic 
counseling procedures were carried out. Finally, 
the effects of counseling were evaluated by com- 
paring the academic performance of counsele 
students, taking into account the extent of their 
participation in the counseling groups, with ap- 
propriate control groups of noncounseled students. 

The second year of the study was initially 
viewed as a replication of the first year. Therefore, 
it was originally intended that the same expe 
mental procedures would be employed for bo 


the 1959 and 1960 classes (samples). However, al- 
though the general approach was similar in the 
2 years, the specific experimental procedures una- 
voidably differed in several important respects. 
There were also unexpected but important differ- 


ences in the intellectual characteristics of the two 
samples. These differences in procedures and sam- 
ple characteristics are described below. 


Identification of Anxious College Freshmen 


All freshmen entering the university in the fall 
semester of 1959 and 1960 were given a modified 
form’ of the Minnesota Multiphasic Personality 
Inventory (MMPI). This modified MMPI in- 
cluded all of the items comprising the three va- 
lidity scales, the nine original clinical scales, the 
Taylor (1953) Manifest Anxiety (MA) scale, and 
the Welsh (1956) Anxiety (A) scale. A biographi- 
cal data card, on which students indicated the type 
of high school they had attended and whether or 
not they had decided on a major area of study, 
was completed during both years. In 1959 the 
American Council on Education (ACE) Psycho- 
logical Examination, 1949 edition, was also given. 

All of the tests were administered as integral 
Parts of the university’s regular placement testing 
program which is conducted during freshman ori- 
entation week prior to the beginning of classes. 
Although all entering freshmen were tested, coun- 
seling was offered only to anxious male students 
Since the adverse relationship between anxiety and 
academic performance had been found only for 
college men (Spielberger, 1962). The study was 
further restricted to students enrolled in the 
liberal arts curriculum in order to insure that the 
students who participated would be taking com- 
Parable courses throughout their freshman year. 

Identification of Anzious Freshmen in 1959. The 
triteria for the identification of anxious freshmen 
In 1959 required that a student score in the upper 
. 9075 of the distribution of scores on the MA scale 
(16 and above) and in the upper 50% of the A- 
* score distribution (10 and above). In previ- 
dus studies college men with comparable scores 
on the MA scale had obtained lower grades and 
had a higher percentage of academic failures than 
Nonanxious students of equal ability. In addition 
to the MA scale, the A scale was employed in the 
Present Investigation to insure that only students 
Who were consistently high in maladaptive anx- 
‘ty would be included. Of the students satis- 
Rand the anxiety criterion in 1959, those who 
en below the fourth stanine on local ACE 
Orms (raw scores of 104 or below) were elimi- 
E Since the previous research had indicated 

at students with limited aptitude showed margi- 
academic performance irrespective of their 
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Fig. 1. The experimental design of the Duke 
University Academic Orientation Project. 


anxiety level. Data were available for 552 of the 
625 male liberal arts freshmen who entered the 
university in 1959. The majority of the students 
on whom data were missing, both in 1959 and in 
1960, failed to complete the modified MMPI. Of 
those students for whom complete data were 
available in 1959, 471 were at or above the fourth 
stanine on the ACE, and 112 met the combined 
anxiety and intellectual criteria. 

Identification of Anzious Freshmen in 1960. The 
criteria for identifying anxious freshmen to be 
offered counseling in 1960 were similar to those 
employed in 1959. The MA-scale and A-scale cut- 
offs were established at raw scores of 16 and 12, 
respectively. ACE scores were not available in 
1960 due to the discontinuation of the routine ad- 
ministration of this test with the advent of a uni- 
versity requirement that all applicants for ad- 
mission take the College Entrance Examination 
Board (CEEB). Therefore, for the 1960 sample it 
was necessary to establish a CEEB cutoff score 
which was comparable to the 1959 ACE cutoff 
score. It was determined that students who met 
the anxiety criteria and who scored at or above 
the third stanine on university CEEB norms (V 
plus M = 929) would be invited to participate in 
the counseling groups. Complete data were availa- 
ble for 490 of the 572 male liberal arts freshmen 
who entered the university in 1960; of the 434 
students who met the CEEB criterion, 122 also 
met the anxiety criteria. 


Inviting Anxious Freshmen to Participate 
in the Academic Orientation Project 


The total program of research was consistently 
referred to as the Academic Orientation Project 
(AOP) in an effort to divorce it in the minds of 
students and faculty from overtones of psycho- 
therapy, on the one hand, and administrative man- 
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iety-arousing aspects of their present circumstances 
and with finding ways to cope with the immedi- 


did so from the 1960 E group. Thus, a total of 14 
anxious freshmen who entered the university in 
1959, and 13 who entered in 1960, participated in 
the second-semester counseli groups. In both 
years the students were divided into two counsel- 
ing groups; each counselor worked with one of 
groups. 

The second. semester counseling groups, in both 

years, were initiated during the third week of the 


once each week for about 14 hours; 
was tape recorded and observed by sse 
search assistant. Each group met for 10 counseling 


years wu 
4.1, with a range of 1-8 sessions in 1959 and 94 
sessions in 1960. 

The content of the second-semester 
sessions, in both years, was quite different from 
that of the first-semester counseling groups. Al. 
though problems and questions concerning study 
habits, academic difficulties, dormitory life, voes- 
tional goals, and the like were raised, the students 
more frequently, and more readily, discussed prob 
lems associated with their personal and social ad- 
justment. This greater freedom in discussing mat- 
ters of personal concern appeared to result from | 
a number of factors. Included among these wen: 
(a) Students who had participated in the coun 
seling sessions during the previous semester felt | 
more comfortable in the counseling groups. (b) 
Many of the situational problems which had 
initially served to arouse anxiety had already been 
worked through by the students. (c) The 
ing groups were smaller, affording those in at 
tendance more opportunity io discuss their per 
sonal problems. (d) Most of the students from 
the C group who volunteered appeared to have 
been motivated to do so because of 
problems which had markedly interfered with 
their academic adjustment during the previous 
semester. 


Evaluation of the Effects of Group Coun- 
seling 

Grades were the principal criterion measures of 
academic adjustment on which anxious fresh 
men, who participated in counseling groups, Were 
compared with control groups of non 
anxious students. Midterm, first-semester, 
second-semester grade-point averages (GPAs) 
were obtained from official university records for 
each anxious freshman. The student’s GPA was the 
weighted average of his academic performance i= 
course work where 4 points were credited for 
hour of A, 3 for B, 2 for C, 1 for D, and 0 for F. 

Because of attrition resulting from 
(due to transfers, academic failures, and the like), 
GPA was not considered an appropriate index 
the impact of group counseling on academic pef 
formance beyond the first year. Therefore, the 
long-term effects of group counseling were evalll- [ 
ated by comparing the percentages of counseled 
and noncounseled students who dropped out ¢ 
school because of academic failure. Academic f 
ure was defined for the purpose of this investié® 
tion as (a) dismissal from the university be 
cause of unsatisfactory academic performans 
and/or (b) leaving the university with 2 G 
below 1.75 (1.90 was required to graduate). The 
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second, more stringent, criterion was deemed neces- 
mary because many students transfer or drop out 
el shool after failing a number of courses; but 
the students are not officially classified as aca- 
demic failures if their eumulative GPA at the 
time that they left was not below the minimum 
GPA required for them to remain, eg, only 1.20 
and 140 for freshmen and sophomores, respec- 
tively 

A 2-year follow-up period served to determine 
the number of counseled and noneounseled anxious 
freshmen entering the university in 1959 who 
dropped out because of academie failure before 
the beginning of their junior year; the follow-up 
period in 1960 was also 2 years. Differences be- 
tween counseled and noncounseled students on 
Other variables which might account for any ob- 
tained differences in academic performance were 
Also assessed. In addition to the matching varia- 
bles, data were obtained for the E and C groups 
on class attendance, the Brown-Holtzman (1955) 
Survey of Study Habits and Attitudes (SHA) 
and the individual MMPI validity and clinical 
scales. Fraternity rushing and pledging, which 
regularly take place early in the second semester, 
were also taken into account in evaluating the 
effects of second-semester group counseling. 

Although the present investigation was con- 
med primarily with the effects of group coun- 
Sling on academic performance, supplementary 
information was obtained through interviews with 
Students in the E and C groups on adjustment in 
Ronacademic areas and on reactions to the project 
itself. These interviews were conducted during the 
scond semester of the freshman year by project 
assistants who had not had any previous contact 
With the students whom they interviewed. Students 
Were asked about their social and extracurricular 
activities; their educational and vocational plans; 
and their reactions to the university, the MMPI, 

the counseling groups. In 1959 23 of the stu- 

dents in the E group (89%) and 24 of the students 
Án the C group (89%) were interviewed. In 1960 

numbers of students in the E and C groups 
Who were interviewed were 29 (8595) and 28 
(74%), respectively. Due to the heterogeneity of 
the students’ responses, and the small cell fre- 
Quencies which resulted when attendance at group- 
Counseling sessions was taken into account, syste- 
Matic quantitative analyses of the interviews were 
got attempted. However, interview data which 
help to clarify observed relationships between 
group counseling and academic performance are 

ted in the context of the discussion of these 
Relationships, 
I RxsurTS 
: The results of this investigation will be 
— in three parts: (a) an analysis 


. The SSHA was given at the beginning of the 
Noo; Sroup-counseling session in each year and 
Gong preted and discussed in the following ses- 


of the effects of first-semester group coun- 
seling on first-semester grades, (b) an 
evaluation of the effects of first-semester 
counseling on dropouts due to academie 
failure during the 2-year follow-up period, 
and (c) an analysis of the influence of we- 
ond-semester group counseling on improve- 
ment in GPA. 


Effects of First-Semester Group Counseling 
on Grades 


Midterm and first-semester GPAs served 
as the criteria against which the imme- 
diate effects of group counseling were 
evaluated. Attendance at group-counseling 
sessions was taken into account, since coun- 
seling was expected to have greater 
influence on the academie performance of 
students who more regularly attended 
counseling sessions. The median number 
of counseling sessions attended in 1959 was 
6.5. Students in the 1959 sample, who at- 
tended 7 or more first-semester counseling 
sessions, were designated High Attenders 
(N = 13); those who attended fewer than 
7 sessions were designated Low Attenders 
(N = 13). To facilitate comparisons be- 
tween the 1959 and 1960 samples, High 
and Low Attenders in 1960 were defined 
according to the same criterion; 20 students 
attended 7 or more sessions in 1960 while 
14 attended fewer than 7 sessions. 

Effects of Group Counseling on Grades 
for the 1959 Sample. The means and 
standard deviations of the midterm and 
first-semester GPAs for the High Attenders, 
Low Attenders, and Control groups in the 
1959 sample are presented in Table 2. For 
all three groups first-semester GPAs were 
higher than midterm GPAs. This general 
improvement from midterm to the end of 
the semester appeared to reflect the grading 
practices of many instructors at the uni- 
versity who regularly assigned lower grades 
at midterm than at the end of the first 
semester. 

Since counseling was not initiated in 
1959 until shortly before midsemester, mid- 
term grades provided a direct comparison 
of the academic potential of the three 
groups. As may be noted in Table 2, the 
grades obtained by High Attenders, Low 
Attenders, and Controls were quite com- 
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TABLE 2 
MEANS AND STANDARD DEVIATIONS OF MIDTERM AND FrRsT-SEMESTER Grapes ror HIGH 


ATrENDERS, Low ATTENDERS, AND NONCOUNSELED CONTROLS IN 1959 


Midterm First semester ACE 
Group N T— 
M SD M SD M SD 
High Attenders 13 2.13 43 2.62 49 131.5 15.5 
Low Attenders 13 2.11 .46 2.23 .90 129.8 15.9 
Controls 27 2.20 .59 2.35 .63 132.1 15.1 


parable at midterm; and the three groups 
were also well matched in scholastic apti- 
tude as measured by the ACE. Therefore, 
improvement in GPA from midterm to the 
end of the first semester directly reflected 
the effects of counseling on academic per- 
formance. The relative improvement in 
GPA for High Attenders, Low Attenders, 
and Controls from midterm to the end of 
the semester was evaluated by an analysis 
of variance (Type I, Lindquist, 1953) ; the 
results of this analysis are summarized in 
Table 3. The significant Groups x Grading 
Periods interaction, when considered along 
with the means in Table 2, indicated that 
the High Attenders showed more improve- 
ment than did either the Low Attenders 
or the Controls. The highly significant 
effect of Grading Period reflects the gen- 
erality of the grading practice previously 
noted. 

In order to assess more directly the 
effects of attendance at group-counseling 
sessions on academic performance, the data 
for the control group were excluded and 
the midterm and first-semester GPAs for 
the High and Low Attenders were evalu- 
ated. A significant Groups x Grading 


TABLE 3 
ANALYSIS OF VARIANCE OF MIDTERM AND FrngT- 
SEMESTER Grapes ror HicH ATTENDERS, 
Low ATTENDERS, AND NONCOUNSELED 
CoNTROLS IN 1959 


Source dí MS F 
Groups (G) 2 5201. .452 
Error-b 50 577 
Grading Period (GP) 1 1.308 29.614** 
G * GP 2 300 6.818“ 
Error-w 50  .044 
*p<.01. 

** p <.001. 


Period interaction (F = 12.16, df = 1/24, 
p < .005) was obtained in this analysis, 
indicating that the High Attenders im- 
proved more than the Low Attenders. A 
Pearson product-moment correlation was 
then computed to determine the magnitude 
of the linear relationship between attend- 
ance at counseling sessions and improve- 
ment in GPA. The r of .63 (p < .01), be- 
tween number of counseling sessions 
attended and GPA improvement (first- 
semester GPA minus midterm GPA), indi- 
cated a moderately strong relationship 
between these variables. 

Although greater GPA improvement was 
found for High Attenders than for either 
Low Attenders or Controls, factors other 
than counseling might have accounted for 
both the improvement in grades and the 
regular attendance at counseling sessions 
of the High Attenders. Therefore, the High 
and Low Attenders were compared on all 
available measures found previously to be 
related to academic performance. These in- 
cluded the original matching variables, 
and, in addition, scores on the SSHA and 
the two anxiety measures. The two groups 
were also compared on class attendance. 
The means and standard deviations for 
High and Low Attenders on measures con- 
ceivably related to academic achievement 
are presented in Table 4. When statistically 
evaluated no significant differences were 
found between the High and Low Attendere 
on any of these measures. Furthermore, 
comparisons of High and Low Attenders 
on individual MMPI scales and on MMPI- 
derived personality profiles also failed to 
reveal any significant differences between 
them; these findings have been reported 
elsewhere (Spielberger, Weitz, & Denny, 
1962). 


/c o o l 


TABLE 4 
MEANS AND STANDARD DEVIATIONS FOR THE 1959 Hiau AND Low ATTENDERS ON VARIABLES 


Possisty RELATED TO ACADEMIC PERFORMANCE 


| ANXIETY, Group COUNSELING, AND. COLLEGE ACHIEVEMENT 9 
l 


Low Attenders* 


High Attenders® 


Variable 
M SD M SD 
ACE 129.77 15.95 131.54 15.51 
% private school 15.38 10.00 15.38 10.00 
% declared major 23.08 11.69 15.38 10.00 
Class absences 8.85 8.45 5.85 4.24 
SSHA* 32.00 5.48 34.50 10.81 
MA scale 22.00 5.55 20.31 3.34 
A scale 18.69 5.58 17.38 5.66 
| EN =13 

N = 13. 

*SSHA scores unavailable for one High and five Low Attenders. 

Effects of Group Counseling on Grades 16, —.03, and 04, respectively. Although 
for the 1960 Sample. The means and stand- the mean deviation scores for the three 
ard deviations in 1960 for the midterm groups could be interpreted as indicating 
GPAs; first-semester GPAs; and CEEB that attendance at group-counseling ses- 
Scores of High Attenders, Low Attenders, sions facilitated the academic performance 
and Controls are presented in Table 5. It of the High Attenders, an analysis of 
may be noted that the mean GPA at mid- variance of the deviation scores failed to 

. 


term of the High Attenders was higher than 
that of either the Low Attenders or the 
Controls. The differences among the three 
groups in midterm GPAs approached sig- 
nificance when evaluated by a simple 
randomized analysis of variance (F = 2.62, 
df = 2/71, p < .10). Since group counseling 
was initiated at the beginning of the first 
semester for the 1960 sample, it was con- 
teivable that counseling had beneficially 
Affected midterm GPAs. 

The High Attenders, as may be noted in 
Table 5, maintained their superiority, but 
showed less improvement from midterm to 
the end of the semester than did Low At- 
tenders and Controls. However, since the 
tank order of the mean GPAs for the three 
Stoups was the same as that of their mean 

EB scores, the observed differences in 
first-semester GPA could have resulted 
Tom differences among the groups in 
Scholastic aptitude. Therefore, in order to 
Partial out the effects of group differences 
in CEEB, the equation for the regression of 

the two components of the CEEB score on 
À was determined, and mean deviation 

“cores (obtained GPA minus predicted 
| TN were computed for High Attenders, 

Ow Attenders, and Controls. The mean 
eviation scores for the three groups were 


yield any signifieant differenees among 
groups. Moreover, the mean deviation 
score of .04 obtained by the Controls 
clearly indicated that the noncounseled 
anxious freshmen were not underachievers. 


Effects of First-Semester Counseling on 
Academic Failures 


In evaluating the long-term effects of 
group counseling on the prevention of 
academic failure, the data for the 1959 
and 1960 samples were pooled. The num- 
ber of High Attenders, Low Attenders, and 
Controls who dropped out of school be- 
cause of academic failure within 2 years of 
the time these students first entered the 
university is indicated in Table 6. Although 
a smaller percentage of High Attenders 
were academic failures, the difference in 
the proportion of dropouts due to academic 


The GPAs of the High Attenders, Low At- 
tenders, and Controls were somewhat more varia- 
ble in 1960 than during the previous year. This 
may be noted by comparing the standard devia- 
tions for the three groups in 1960 (see Table 5) 
with those of the comparable groups in 1959 (see 
Table 2). The greater variability in GPA observed 
during 1960 may reflect the heterogeneity previ- 
ously noted in the motivations which prompted 
students to volunteer during the second year of 
the project. 


10 Cnuanues D. SeretsERGER AND Henry Wertz 


TABLE 5 


Means AND STANDARD Deviations OF MIDTERM AND FinsT-SEMESTER GRADES ror Hien 
ATTENDERS, Low ATTENDERS, AND NoNCOUNSELED CoNTROLS IN 1960 


Midterm 


CEEB 


First semester 
x N 
Gop Mot SD M SD M SD 
High Attenders 20 2.45 . 64 2.48 71 1235.6 102.8 
Low Attenders 14 1.99 53 2.12 65 1164.4 111.6 
Controls 38 2.14 64 2.34 .72 1214.3 112.4 


failure for the three groups was not sta- 
tistically significant (y? = 2.59, df = 2), 
indieating that the influence of group 
counseling during the first semester on 
preventing academic failures was not 
clearly demonstrable within a 2-year 
follow-up period. 


Effects of Second-Semester Group Coun- 
seling on Grades 


The influence of group counseling during 
the second semester on academie perform- 
&nce was evaluated by comparing second- 
semester GPAs with those earned in the 
first semester. If second-semester counsel- 
ing had beneficial effects on academic 
performance, counseled students should 
show greater improvement in GPA from 
the first semester to the second semester 
than noncounseled students. The means 
and standard deviations of first- and 
second-semester GPAs for anxious fresh- 
men counseled during the second semester, 
including those who were also counseled 
during the first semester, and for anxious 
freshmen who volunteered for the AOP, 
but who were not counseled in either the 
first or second semester, are presented in 
Table 7. It may be noted that students 
counseled during the second semester of 


TABLE 6 
Anxious Hiau Arrenprers, Low ATTENDERs, 
AND NoNcoUNSELED CoNTROLS WHO DROPPED 
Our or COLLEGE BECAUSE OF ACADEMIC 
FAILURE WITHIN THE First 2 YEARS 


Academic failures 


Group 
N % 
High Attenders 33 1 3.03 
Low Attenders 27 4 14.81 
Noncounseled 65 n 10.77 


1959 showed a decrement in GPA in con- 
trast to those counseled in 1960 who im- 
proved. An analysis of variance (Type I) 
of the data from the 1959 sample yielded 
no significant findings; a similar analysis 
carried out with the data from the 1960 
sample also failed to yield any significant 
effects. 

Although it would appear that second- 
semester group counseling did not produce 
any systematic improvement in GPA, it 
was possible that participation in fra- 
ternity rushing and pledging influenced 
grades and that the influence of these un- 
controlled variables obscured the relation- 
ship between second-semester counseling 
and academic performance. In both years 
fraternity rushing began early in the second 
semester and extended over a 3-week 
period while the pledge period continued 
almost until the end of the semester. Par- 
ticipation in these activities required a con- 
siderable investment of time and made in- 
tensive physical and emotional demands 
on the student. The mean first- and 
second-semester GPAs for anxious fresh- 
men who pledged fraternities during the 
second semester are compared in Table 8 
with those of students who did not pledge. 
In both samples, anxious freshmen who 
pledged fraternities showed a decline in 
GPA from the first semester to the second 
semester; in contrast, those who did not 
pledge showed corresponding increments in 
GPA. An analysis of variance of first- and 
second-semester GPAs for students pledged 
to fraternities in 1959 and those who di 
not pledge yielded a highly significant 
Groups X Grading Periods interaction 
(F — 1438, df — 1/50, p « .001). A simi- 
lar analysis, carried out on the 1960 11 
ple, also yielded a highly significan 
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TABLE 7 
Mean First- AND. SEcoND-SEMESTER GPAs ron Anxious FRESHMEN COUNSELED DURING 


THE SECOND SEMESTER 


AND FOR ANXIOUS Fresumen VoLuNTEERS Wao Were Nor 


COUNSELED IN EITHER THE FIRST OR THE SECOND SEMESTER 


First semester GPA 


Second semester GPA 


Group N 
M SD M SD 
1959 
Counseled 14 2.47 74 2.28 78 
Noncounseled 38 2.36 -51 2.47 67 
Counseled 13 2.28 .66 2.54 .50 
Noncounseled 57 2.35 73 2.23 -71 


Groups x Grading Periods interaction 
(F = 18.61, df = 1/68, p < .001). Thus, it 
would appear that rushing and pledging 
had such pronounced effects on second- 
semester grades that any beneficial effects 
which may have been produced by group 
counseling were obscured.’ 

In order to evaluate the effects of group 
counseling independent of the influence of 
fraternity affiliation, the data for the 
1959 and 1960 samples were pooled, and 
the effects of participation in second-semes- 
ter counseling groups were evaluated for 
only those students who did not pledge 
fraternities. The mean first- and second- 
Semester GPAs for the counseled and non- 
counseled students who did not pledge 
fraternities are presented in Table 9. It 
May be noted that these students were 
closely equated for first-semester GPA, 
and that counseled students showed more 
mprovement during the second semester 

"The average GPAs of students who pledged 
fraternities were systematically higher than those 
ol nonpledges because the university required a 

of 2.00 in order for a student to be eligible 

to pledge. It should be noted, therefore, that the 
ects of rushing and pledging are to some extent 
confounded with, and augmented by, regression 
phenomena, especially in the 1960 sample. When 
went badge with first-semester GPAs below 2.00 
© eliminated, the first-semester GPAs of the 
ete nonpledges were comparable to those 
€ fraternity pledges. The significant Groups 

0 rading Periods interactions (p < 01), obtained 

i oth samples when only the grades of those 
cated th eligible to pledge were considered, indi- 
4 at the decline in the grades of anxious 
Stove Who pledged fraternities and the im- 


Ms ent of nonpledges were not artifacts of re- 
0) 


n phenomena. 


than noncounseled students. When these 
data were evaluated by an analysis of 
variance, however, the only statistically 
significant effect was that of Grading 
Period. The failure to find a significant 
interaction between Groups and Grading 
Periods would seem to indicate that par- 
ticipation in the counseling groups during 
the second semester had little beneficial 
effect upon academic performance. 


Discussion 


In this investigation we have attempted 
to demonstrate that the academic perform- 
ance of college freshmen, who on the 
basis of elevated anxiety scores were ex- 
pected to become academic underachievers 
or failures, could be facilitated through a 
special orientation program. This program 
consisted of weekly group-counseling ses- 
sions initiated as early as possible in the 
students’ first semester of college. The de- 
sign of the investigation also provided 
group counseling during the second semes- 
ter for students who participated in the 
first semester and wished to continue, and 
for students initially assigned to non- 
counseled control groups. 


First-Semester Group Counseling and Aca- 
demic Performance 


For the anxious freshmen who entered 
the university in 1959, it was found that 
those who regularly participated in group- 
counseling sessions showed greater im- 
provement in GPA from midsemester to 
the end of the first semester than anxious 
volunteers who were not counseled or who 
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TABLE 8 


MEAN FIRST- AND Seconp-SEMESTER GP 


FRATERNITIES DURING THE 


As ron Anxious FRESHMEN PLEDGED TO 
SECOND SEMESTER AND FOR ANXIOUS FRESHMEN 
Nor PLEDGE A FRATERNITY 


First semester Second semester 


_ eo 


Wao Dip 
Group N 
1959 
Pledged 21 
Not pledged 31 
1960 
Pledged 32 


Not pledged 


irregularly attended counseling sessions. 
Furthermore, improvement in GPA was 
significantly correlated with the number of 
counseling sessions attended. There was no 
evidence in available biographical and 
personality data of any common factor 
which might have accounted for both the 
improvement in grades and the regular 
attendance at counseling sessions for those 
students who benefited from participation 
in the counseling group. 

Although it would seem reasonable to 
conclude that regular attendance at group- 
counseling sessions facilitated the aca- 
demie performance of the 1959 High At- 
tenders, just how these students had been 
helped by their counseling experiences was 
not at all clear from what went on in the 
counseling sessions. The interviews, con- 
ducted during the second semester with 
anxious freshmen who had -participated in 
the first-semester counseling groups, shed 
some light on this subject. In the inter- 
views the students were asked to indicate 
specific ways in which they felt that the 
group sessions had been helpful. They 
were also asked to indicate any complaints 
or disappointments related to their experi- 
ences in the counseling groups. The par- 


M SD M SD 
2.55 .36 2.26 58 
2.28 67 2.53 75⁵ 
2.70 E 2.36 67 
2.03 76 2.33 69 


ticular way in which the group sessions had 
been helpful, which was most frequently 
mentioned by both High and Low At- 
tenders, was that they provided the 
student with an opportunity to see that 
other students had problems similar to 
their own. The next most frequently ‘cited, 
helpful aspect of the counseling sessions, 
for both High and Low Attenders, was the 
benefit derived from hearing about other 
students’ experiences and opinions. I 
would seem unlikely, however, that these 
factors differentially accounted for th 
greater improvement in grades of the Hig! 
Attenders, inasmuch as they were mer 
tioned equally often by the Low Attenders. 
In contrast to Low Attenders, a majority 
of the High Attenders indicated that they 
felt that the group sessions had helpe 
them in their approach to studying an 
exam taking, and in their relationship 
with their professors. Only a few Lo 
Attenders stated that the counseling 5% 
sions helped them in these specific ways 
High Attenders also tended to emphasi? 
ways in whieh the group-counseling e 
perienee helped them, whereas Low A 
tenders more often voiced complaints. 
the basis of their interview responses 4! 


TABLE 9 
MEAN FIRST- AND SECOND-SEMESTER GPAs ror COUNSELED AND NONCOUNSELED ANXIOUS 
FRESHMEN Wnuo Dip Not PLEDGE FRATERNITIES 


First semester Second semester 


Group N 
M SD M SD 
Counseled 19 2.14 00 00 
Noncounseled 50 2.15 à 75 2 55 mn 
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the quality of their participation in the 
group sessions, the High Attenders ap- 
peared to be more “psychologically- 
minded” and more interested in other 
students than were the Low Attenders who 
seemed primarily to be concerned with 
deriving specific assistance in getting better 
grades. 

The attempt to replicate, in 1960, the 
finding that group counseling had bene- 
ficially influenced the academic perform- 
ànce of anxious freshmen who entered the 
university in 1959, was complicated by 
apparent alterations in the university en- 
vironment. Most of the students who 
volunteered for the AOP in 1960 had read 
favorable reports about the special orienta- 
tion program in the campus newspaper, In 
addition, some students had heard about 
the counseling groups from friends who 
had previously participated in them. These 
factors led to increased student interest in 
the AOP in 1960 which was reflected to 
Some extent in the percentage of students 
invited who volunteered to participate, 
and, more strikingly, in the promptness of 
their volunteering, Of the anxious freshmen 
who volunteered in 1959, only 44% re- 
Sponded to the initial invitation ; in 1960, 
the percentage of the anxious volunteers 
Tesponding to the initial letter was 88%. 
| There were differences in the general 

level of academic aptitude of the students 
who entered the university in 1959 and in 
1960, and these differences were reflected 
in the mean CEEB scores of anxious 
freshmen, The CEEB scores (V plus M) 
for the anxious freshmen in 1959 and in 
1960 were 1,149.6 and 1,190.5, respectively. 

€ relationship between anxiety and aca- 
emic performance as a function of aca- 
demie aptitude also appeared to be dií- 
erent for the two samples and altered 
Tom what it had been in previous years. 
ifferences in the two samples in the level 
of. academic aptitude and in the relation- 
| Ship. been anxiety and grades appeared 
to be related to discernible trends in uni- 
versity student-selection procedures and 
Will be discussed below. 

he findings for the 1960 sample, with 
Tespect to the effects of first-semester group 


counseling on the grades of anxious fresh- 
men, are difficult to interpret. Although the 
grades of anxious students who regularly 
attended counseling sessions during the first 
semester of 1960 were higher, both at mid- 
term and at the end of the semester, than 
were those of either Low Attenders or non- 
counseled Controls, the differences among 
the three groups, when statistically evalu- 
ated, were not found to be significant. More- 
over, the observed differences in favor of 
High Attenders could have resulted in part 
from the fact that the High Attenders had 
higher CEEB scores than Low Attenders 
and Controls. Thus, although first-semester 
group counseling in 1960 appeared to have 
some beneficial influence on the grades of 
anxious freshmen who regularly partici- 
pated in the counseling groups, the counsel- 
ing effect was not strong enough for statisti- 
cal tests to reach a satisfactory level of 
significance and were confounded with dif- 
ferences among the groups in scholastic apti- 
tude. 

Of the total of 33 High Attenders in the 
first-semester counseling groups in 1959 and 
1960, only one student (3%) dropped out 
within a 2-year follow-up period because of 
academic failure. The percentages of drop- 
outs for Low Attenders and for noncounseled 
Controls were approximately 15% and 11%, 
respectively, Although the percentage of aca- 
demie failures was less for the anxious fresh- 
men who regularly participated in the coun- 
seling groups, differences in the percentage 
of dropouts among the three groups were not 
statistically significant. It was apparent that 
a longer follow-up period would be required 
in order to determine whether or not first- 
semester group counseling helped to reduce 
significantly the number of anxious fresh- 
men who eventually dropped out of college 
because of academic failure. 


Second-Semester Group Counseling and 
Academic Performance 


Considering the number of anxious fresh- 
men who volunteered for the AOP at the 
beginning of the first semester, there was 
surprisingly little interest in the second- 
semester counseling groups. Of the students 
who volunteered in 1959 and in 1960, and 
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who were subsequently assigned to the 
Control group, only 16 (25%) were inter- 
ested in participating in counseling groups 
during the second semester. Several of 
these students had done very poorly during 
their initial semester and were in imminent 
danger of being dropped from school for 
academic failure. 

A similar lack of interest in the second- 
semester counseling groups was evidenced 
by students who had participated during 
the first semester. Only 11 students (18%) 
who had taken part in 
counseling groups desired to continue in 
the second semester. Nine of these were 
High Attenders in the first semester, who 
had performed at a relatively high aca- 
demie level. For these students, the possi- 
bility of further improvement was limited 
by ceiling effects and regression to the mean 


phenomena 

The heterogeneity apparent in students' 
motivations for participating in second- 
semester counseling groups was reflected in 
attendance at counseling sessions. During 
both 1959 and 1960 the mean number of ses- 
sions attended was only 41 with a range 
from 1 to 11 sessions for individual students. 
The majority of the students who partici- 
pated in second-semester counseling groups 
attended no more than 3 sessions. However, 
four students attended 10 or more sessions. 
In sum, only a small number of students 
participated in the second-semester counsel- 
ing groups; and their apparent motivations 
for participating, their academic perform- 
ance in the previous semester, and their at- 
tendance at counseling sessions were quite 
varied. The content of the second-semester 
counseling sessions, however, was more like 
that usually encountered in group counsel- 
ing and group therapy with college students 
than was the case in the first-semester 
groups. In the second-semester groups the 
students more readily discussed problems as- 
sociated with their personal and social ad- 
justment, whereas academic problems char- 
acterized the discussions in the first-semester 
counseling groups. 

There was no clear evidence that the 
second-semester counseling groups benefi- 


cially influenced the academic perform- 
ance of anxious students. There was con- 
vineing evidence, however, of the adverse 
effects of fraternity rushing and pledging 
on second-semester grades. Irrespective of 
participation in group counseling, anxious 
freshmen who pledged fraternities showed 
a marked decline in GPA from the first to 
the second semester, while those who did 
not join fraternities made better grades in 
the second semester than they had achieved 
during the first semester. Although the dis- 
covery that an environmental factor such 


as fraternity affiliation could have a marked 
impact on the behavior of individuals 
receiving counseling or psychotherapy was 
perhaps not surprising, it was unusual for 
this effect to be so clearly and consistently 
demonstrated. The influence of uncon- 
trolled environmental factors on counsel- 
ing results has been frequently acknowl- 
edged, but seldom examined, except in 
individual case studies. 

The adverse effect of fraternity affilia- 
tion on academic performance was strik- 
ingly demonstrated for the four anxious 
freshmen who were High Attenders in the 
first semester of 1959, and who pledged 
fraternities while continuing to participate 
in counseling groups during the second 
semester. The mean first-semester GPA of 
these students was 3.12 as compared to à 
mean GPA of only 1.91 for the second 
semester. Decrements in GPA for individ- 
ual students ranged from —.53 to —1.88. 
It should be noted, moreover, that the 
mean GPA of 1.75 earned by these four 
students during the first semester of their 
sophomore year was even lower than the 
grades they earned during the semester in 
which they participated in fraternity 
rushing and pledging. Thus, the stresses 
and time commitments associated Wi 
fraternity membership not only outweighed f 
any possible beneficial influences of second. 
semester group counseling, but also tend 
to undo the positive effects of participation 
in the first-semester counseling groups. 

As a group, the anxious freshmen who 
did not pledge fraternities made higher 
grades in the second semester of their 
freshman year than they had achieved 
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during the first semester, irrespective of 
their participation in the counseling groups. 
Of the anxious freshmen who did not 
pledge fraternities, however, those who 
participated in the second-semester coun- 
seling groups showed more improvement 
in GPA from the first semester to the 
second semester than did noncounseled, 
noníraternity students, The magnitude of 
the difference in improvement for coun- 
seled and noncounseled students was not 
statistically significant, however, suggest- 
ing that even when fraternity membership 
was taken into account, second-semester 
counseling still had little beneficial effect 
on academic performance. The small per- 
centage of students who volunteered for 
the second-semester counseling groups, the 
low attendance at group sessions of those 
who did participate, and the failure to 
demonstrate any relationship between 
attendance at counseling sessions and aca- 
demic performance, would seem to indicate 
that group counseling with anxious fresh- 
men during their second semester at college 
does not provide a meaningful approach 
to facilitating the academic performance 
of this kind of potential underachiever. 


Relationship between Anxiety and Aca- 
demic Performance 


The assumption in the present investiga- 
tion that anxious college freshmen would 
ome underachievers if left to their 
Own resources was based upon previous 
findings in which it was demonstrated that 
anxiety had adverse effects upon the aca- 
demic performance of college upperelass- 
men (Katzenmeyer, 1958; Spielberger, 
1962; Spielberger & Katzenmeyer, 1959). 
In these studies: (a) Anxious students in 
e middle ranges of academie ability 
obtained significantly lower grades and 
ad a higher percentage of academic fail- 
ures than nonanxious students of com- 
Parable ability. (b) Students at the very 
lowest ability level earned low grades 
"respective of their anxiety level, but a 
er percentage of anxious, low-ability 
dents eventually dropped out of school 
Cause of academic failure. (c) For a 
Small number of students of very superior 


what it had been in the les. 
It also appeared to be somewhat different 
for students entering the university in 1959 
and those entering in 1960. 

The relationship between anxiety and 
first-semester GPA for anxious freshmen 
who entered the university in 1959 and 
1960, excluding those who participated in 
first-semester counseling groups, are com- 
pared in Figure 2 with the original findings 
for upperclassmen (Spielberger, 
The upperclassmen had been given the 
MA scale at the beginning of the semester 
in which they were enrolled in the intro- 
duetory psychology course, and their GPAs 
were determined for that same semester. 
Several important differences may be noted 
in the relationships depicted in Figure 2 
between anxiety and grades as a function 
of academic aptitude.* First, for students of 
low aptitude, high anxiety appeared to: 
(a) impair the academic performance of 
the 1954-57 upperclassmen, (b) have little 
effect on the performance of the 1959 
freshmen, and (c) facilitate the perform- 
ance of the 1960 freshmen. Second, for 
average aptitude students, although high 
anxiety led to lower performance in each 
of the three samples, the extent to which 
anxiety impaired performance was con- 


*The criteria for the high- and low-anxiety 
groups and levels of scholastic aptitude varied 
slightly from sample to sample. For all three 
samples, however, the high- and low-anxiety groups 
represented approximately the upper and lower 
20% of the distributions of scores on the Taylor 
MA scale for the particular sample. Low-anxiety 
upperclassmen had MA-scale scores of 7 or less; 
low-anxiety freshmen had scores of 5 or less in 
1959 and of 6 or less in 1960. For all three samples, 
high-anxiety students had M A-scale scores of 19 
or above. Scholastic aptitude levels for the upper- 
classmen and the 1959 freshmen were based on 
local stanine norms (ACE total scores) for entering 
freshmen for the period, 1951-55. The aptitude 
levels in 1960 were based upon CEEB stanines for 
freshmen entering the university in the 3-year 
period, 1957-59. The ACE or CEEB stanines rep- 
resented by the Lo., Avg., and Hi. aptitude levels 
in Figure 2 were 1-4, 5-6, and 7-9, respectively. 
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A.1954-57 
Upperciassmen 


Lo. Avg. Hi. Lo. 
Levels of Scholastic Aptitude 


*--* Low Anxiety 
*—- High Anxiety 


Avg. Hi. Lo. Avg. Hi. 


Fic. 2. The relationship between anxiety and grades as a function of scholastic aptitude for: 
(A) upperclassmen (1954-57), (B) freshmen who entered the university in the fall term of 1959, 
and (C) freshmen who entered in the fall term of 1960. 


siderably less for both groups of freshmen 
than was the case for the upperclassmen. 
Third, for the students of high aptitude, 
high anxiety tended to facilitate the aca- 
demic performance of the upperclassmen, 
but led to impaired performance in both 
freshmen samples. Before attempting to 
account for these differences in the rela- 
tionship between anxiety and grades, 
changes in the intellectual characteristics 
of students admitted to the university over 
the past decade need to be noted. 

Between 1953 and 1960 the average 
level of academic aptitude of male fresh- 
men entering the university has been con- 
sistently higher each successive year. The 
percentile equivalent (national norms) of 
the mean ACE total score for male liberal 
arts freshmen who entered the university 
in the fall of 1954 was the sixty-seventh 
percentile. In 1959, the last year in which 
the ACE test was given, the percentile 
equivalent for the mean ACE score for 
entering male liberal arts freshmen was 
the seventy-ninth percentile. This im- 
provement in the average aptitude level 
of students entering the university has re- 
sulted from the systematic exclusion of 
applicants of lower ability (Spielberger, 
1958). But how does the higher ability 
level of students entering the university 
influence the relationship between anxiety 
and grades? The answer to this question is 


complex and requires prior consideration 
of the effects of anxiety on tasks which 
vary in difficulty. ' 
It has been demonstrated that high 
anxiety (a) facilitates performance on easy 
tasks, ie., tasks in which a correct re- 
sponse tendency is clearly dominant; and 
(b) impairs performance on more difficult 
or complex tasks, ie. those in which 
Strong, incorrect responses are elicited 
which compete with the correct response 
tendency (Spence, 1958; Spielberger, Good- 
stein, & Dahlstrom, 1958). Assuming that 
the academic tasks from which grades are 
determined are relatively complex, and 
that the difficulty level of the academic 
task varies inversely with a students 
ability, it might be expected on the basis 
of previous findings that anxiety would 
facilitate the academic performance of 
average and low ability students. Bo 
The tendency for anxiety to facilitate 
the academic performance of upperclass- 
men with high ability may be noted in 
Figure 2. The facilitative effects of anxiety 
were even more pronounced when only the 
grades of the most able students were con- 
sidered." By 1959, however, it would ap- 


For upperclassmen with ACE scores of 150 or 
higher, the mean GPA for high-anxious 92979 
was 3.01 as compared to a mean GPA of 2.70 i 
low-anxious students of comparable ability (SP! 
berger, 1962). 
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pear that the academie task at the uni ver- 
sity was no longer easy even for high 
ability students. It may be seen in Figure 
2 that high anxiety led to impaired aca- 
demie performance for high ability fresh- 
men in both 1959 and 1960. This may be 
explained if it is noted that although the 
average ability level of students at the 
university has improved markedly, the 
average grades awarded to students tend 
to be about the same as in the past. Thus, 
higher standards for admission and the 
matriculation of more able students have 
contributed to increasing the difficulty 
level of the academic task and reversing 
the effects of anxiety on grades for high 
ability students. 

An even more complex explanation 
would seem to be required in order to 
account for the academic performance of 
freshmen of relatively low ability, espe- 
cially for the surprising finding in 1960 
that high-anxious students of low ability 
did better than low-anxious students of 
comparable ability. To account for the 
latter finding, it is essential to take cogni- 
zance of factors which figure importantly 
in the admission of students to the univer- 
sity. Applicants for admission are judged 
on the basis of (a) their scores on objective 
tests of scholastic aptitude, principally the 
CEEB; (b) their academic performance 
in high school, taking into account the 
quality of the high school attended; and 
(c) recommendations of their high-school 
teachers and representatives of the uni- 
versity by whom they are interviewed, To 
gain admission to the university, students 
with relatively low scores on the CEEB 
Must have good high-school grades and 
strong recommendations. 

On the basis of previous findings, how- 
ever, it would be expected that high anxiety 
Would have adverse effects on the high- 
School grades of candidates for admission 
lo the university with relatively low apti- 
tude (low CEEB scores). For an anxious 
student with low aptitude (but perhaps 
average CEEB scores for high-school 
Students), good high-school grades and 
recommendations would be expected only 
if the student had developed superior study 
abits which allowed him to achieve de- 


spite his anxiety and modest ability. The 
development of superior study habits, how- 
ever, would not only lead to good high- 
school grades, but possibly also to better 
performance in college than might be ex- 
pected on the basis of the student's CEEB 
score, The observation in 1960 that high 
anxiety facilitated the academic perform- 
ance of college freshmen of relatively low 
aptitude (see Figure 2C) would be ex- 
plained if, as the university's academic 
standards increased, only high-anxious, low 
aptitude students with superior study hab- 
its were admitted. In an unpublished 
study of students enrolled in introductory 
psychology at the university, it was found 
that high-anxious students of low aptitude 
had significantly higher Scores, indicating 
better study habits, on the Brown-Holtz- 
man SSHA, than low-anxious students of 
comparable aptitude. Most of the subjects 
for whom this relationship was found had 
entered the university as freshmen in the 
fall of 1960. 


Relationship between Volunteering and 
Academic Performance for Anxious College 
Freshmen 


The academic performance of high- and 
low-anxious freshmen with average and 
superior ability in both 1959 and 1960 was 
consistent with the assumption that many 
college freshmen suffer academic under- 
achievement and failure because of anx- 
iety. The performance of freshmen of low 
aptitude in both samples, however, was 
not consistent with this assumption as 
may be noted in Figures 2B and 2C. Of the 
high-anxiety freshmen who entered the 
university in 1959, and on whom the data 
of Figure 2B were based, approximately 
one third had volunteered for the AOP 
and were subsequently assigned to the 
noncounseled Control group during the 
first semester. The remaining anxious 
freshmen, whose grades are reflected in 
Figure 2B, had not volunteered. The 1960 
anxious freshmen, whose  first-semester 
grades are depicted in Figure 2C, consisted 
of approximately equal numbers of non- 
counseled volunteers and nonvolunteers. 
The question arises as to the relative con- 
tributions of volunteers and nonvolunteers 
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to the observed relationship between anx- 
iety and academic performance. 

The mean first-semester GPAs for non- 
counseled volunteers and nonvolunteers in 
1959 were 2.35 and 2.15, respectively. In 
1960 the mean first-semester GPAs for the 
comparable groups were 2.34 and 2.18, re- 
spectively. Although the volunteers in both 
years achieved higher first-semester grades, 
they also had slightly higher scores on the 
CEEB. Therefore, differences in academic 
aptitude may have determined the superior 
performance of the volunteers. When the 
relationship between volunteering and 
GPAs was examined, taking into account 
the students’ academic aptitude by caleu- 
lating deviations from GPAs predicted 


who volunteered for the special orientation 
program to earn higher grades. 

There were also proportionately fewer 
severe underachievers among the anxious 
volunteers than among the anxious non- 
volunteers. Defining severe underachieve- 
ment as a deviation of —1.00 or greater in 
obtained GPA from that predicted from 
aptitude scores, only 3.7% of the non- 
counseled anxious volunteers were classi- 
fied as severe underachievers in 1959 as 
compared to 11.3% of the nonvolunteers. 
In 1960 5.3% of the noncounseled volun- 
teers were severe underachievers as com- 
pared to 10.6% of the nonvolunteers. Of 
the anxious noncounseled volunteers who 
entered the university in 1959, 11.1% 
dropped out of school by the end of their 
sophomore year because of academic fail- 
ure, as compared to 21.8% of the nonvolun- 
teers. In 1960 8.0% of the volunteers 
dropped out of school because of academic 
failure as compared to 10.6% of the non- 
volunteers. Thus, there was a consistent 
tendency for the noncounseled anxious 
volunteers to do better in their academic 
work than anxious nonvolunteers. 

Contrary to expectation, the failure 
dropout rate for anxious volunteers in 
1959 was actually less than that for non- 
anxious students, and in 1960 the failure 
dropout rates for both anxious volunteers 


and anxious nonvolunteers were lower than 
those for nonanxious students. The latter 
finding was consistent with the data re- 
ported in Figure 2C in which it may be 
noted that high-anxious students with low 
ability did better than low-anxious students 
with comparable ability. Since a larger 
proportion of the students who dropped out 
because of academic failure during the 
first 2 years of college came írom those 
with low aptitude, it would appear that 
admission to the university of high-anxious, 
low aptitude students with good study 
habits contributed to the reversal of the 
previously observed relationship between 
anxiety and academic failure (Spielberger, 
1962). 

In sum, the relationship between anx- 
iety and academic performance would ap- 
pear to be somewhat different for students 
willing to volunteer for a special academie 
orientation program than for anxious stu- 
dents who do not volunteer for such pro- 
grams. Anxious freshmen nonvolunteers 
tend to earn lower grades, to have a higher 
proportion of serious underachievers, and 
to manifest a higher dropout rate due to 
academic failure, than noncounseled anx- 
ious volunteers. Moreover, the noncoun- 
seled anxious freshmen who volunteered 
for the AOP were not underachievers; 
they did about as well in their first semes- 
ter as nonanxious students. 


Group Counseling as an. Approach to the 
Prevention of Underachievement 


In the present study anxious freshmen 
who volunteered for first-semester counsel- 
ing groups and regularly participated in 
them tended to make higher grades than | 
anxious freshmen who volunteered, but 
who either failed to participate on a regu- 
lar basis or who were assigned to noncoun- 
seled control groups. However, only 50- 
60% of the anxious students invited to take 
part in the special orientation program 
volunteered; and only one third to one 
half of the volunteers attended a sufficient 
number of counseling sessions to efit 
from the program. Furthermore, contrary 


n employing group counseling pro- 
ts does not provide an effective ap- 
to the prevention of academic 
hievement because students who 
quently become underachievers do not 
nteer for such programs. 
he observation in the present study 
anxious freshmen who did not volun- 
for the special orientation program 
tended to become academic underachievers 
Was consistent with previous findings that 
derachievers were reluctant to seek or 
help (Blaine & McArthur, 1961; 
lers, 1961). Given the reluctance of 
me potential underachiever to seek help, 
the task of assisting such students to 
Shieve up to their capacity appears 
dable. If underachievers are to be 
in making more effective adjust- 
to college life, it is first necessary 
develop effective procedures for estab- 
ming contact with them. 
he potentially promising approach to 
roblem of underachievement is to 
tk with representatives of the university 
"normally come into “official” and rela- 
ely frequent contact with freshmen at 
: inning of their college careers. 
ychologists could contribute: (a) by 
g faculty advisors and dormitory 
ors, who generally serve as the 
al agents of the university for 
sting freshmen to adjust to campus 
^, to identify students who are likely to 
ed special help; and (b) by providing 
nsultation and assistance to these uni- 
representatives in their work with 
al students. To the extent that 
V personnel with assigned re- 
ibilities for working with freshmen 
be aided in recognizing underachievers 
Working more effectively with them, 
| Students whose problems might 
Se be ignored may be helped to 
academic, social, and personal 
Isuments to college life, 


College freshmen who, on the basis of 
high MA scores were expected to become 
underachievers, were invited to participate 
in a special academie orientation program, 
Students who volunteered for this program 
were assigned to experimental and control 
groups matched with respect to scholastic 
aptitude and other variables related to 
academie performance, The i 
groups were seen weekly in group-counsel- 
ing sessions throughout the first semester 
of their freshman year and were invited 
to continue to participate in the counsel- 
ing groups during the following semester, 
Members of the control group were not 
counseled during the first semester, but 
were offered the opportunity to participate 
in counseling groups during the following 
semester. 


Those anxious students who regularly 
attended group-counseling sessions during 
the first semester of the freshman year 
tended to make higher grades than students 
who either did not regularly attend coun- 
seling sessions or who were assigned to 
control groups during the first semester, 
Interviews with students who participated 
in the first-semester i groups 
provided qualitative information on aspects 
of the counseling process which appeared 
to influence academic performance. In a 
2-year follow-up study it was found that a 
smaller percentage of the anxious fresh- 
men who regularly attended first-semester 
counseling groups dropped out of school 
because of academic failure. 

The effects of group counseling during 
the second semester on the grades of anx- 
ious freshmen tended to be obscured by 
the adverse influence of fraternity rushing 
and pledging on academic performance, 
Anxious freshmen who pledged fraterni- 
ties showed a decline in grades from the 
first semester to the second semester ir- 
respective of whether or not they partici- 
pated in counseling groups. Conversely, 
anxious freshmen who did not pledge fra- 
ternities showed corresponding increments 
in academic performance. Anxious fresh- 
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men who participated in counseling groups, 
and who did not pledge fraternities, tended 
to show more improvement during the 
second semester than noncounseled, non- 
fraternity students. 

The effects of systematic trends in 
university admissions policies on the under- 


lying relationship between anxiety, scho- 
lastie aptitude, and academic performance 
were discussed. Possible differences in the 
relationship between anxiety and academic 
performance for students who volunteered 
for the special orientation program and 
for nonvolunteers were also explored. 
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A series of studies was undertaken to ascertain whether there are sex differ- 
ences in body concept and body perception which go beyond the usual 


Dz the obvious anatomical dis- 
tinetions between the sexes, it has 
not been a simple matter to demonstrate 
that they differ fundamentally in the or- 
ganization of the body scheme. That is, 
aside from the fact that the male and fe- 
male have unlike body experiences related 
to their anatomical and body function 
differences we do not have empirical evi- 
dence that their body concepts are distin- 
guished in a more generalized psychological 
Sense. There have been various psycho- 
analytic speculations concerning this mat- 
ter. Freud (1938, 1959), for example, sug- 
gested that the male with his externally 
exposed genitals is particularly likely to 
experience castration anxiety; and he 
assigned considerable importance to this 
fact in his explanation of how the Oedipus 
complex is resolved. Similarly, Freud un- 
derscored the fact that the female lacks an 
externally projecting genital and that the 
Vagina, because it is literally a break in the 
ody wall, lends itself to fantasies that a 
Previously projecting genital has been re- 
moved. He theorized that this sense of 
loss may take the form of penis envy and 
compensatory attempts to behave in a 
Phallic fashion. Eriksen (1951) reported 
Eom male and female adolescents 


8 his study was partially supported by United 
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were asked to construct scenes with play 
materials, the males tended to fashion up- 
right, phallic structures and the females to 
depict configurations which are open and 
easy to enter. He proposed that these dif- 
ferences were actually symbolic expressions 
of the genital differentiation between the 
sexes and their contrasting modes of experi- 
encing their bodies. Franck and Rosen 
(1949) found, in the same vein, that when 
males and females were asked to complete 
a series of vague line drawings, the males 
were typified by completions with project- 
ing phallic qualities. This was interpreted, 
at least partially, as an expression of 
sex differences in body feeling. 

All of the speculations and reports cited 
above share the generalization that the 
male and female are distinguished by body 
attitudes which are specifically a function 
of the phallie-nonphallie factor. However, 
there have also been other lines of inquiry 
about sex differences in body attitude 
which should be enumerated. Katcher and 
Levin (1955) reported that when boys and 
girls were asked to construct a series of 
human forms representing self, mother, and 
father by means of schematic body parts 
differing in size, the girls seem to have an 
earlier realistic appreciation than boys of 
the smallness of their own bodies in rela- 
tion to those of adults. It was speculated 
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that since body smallness is a characteristic 
associated with femininity in our culture, 
this difference might indicate that girls 
learn more quickly than boys to assign 
sexual characteristics to their bodies. Some- 
what relatedly, Jourard and Secord ( 1955) 
observed that adult women differ from men 
in preferring their body proportions to be 
small rather than large. Finally several 
studies should be mentioned which suggest 
that women may generally have greater 
awareness of their bodies than do men. 
Secord (1953) and also Weinberg (1960) 
reported that when associations to homo- 
nyms with body and nonbody meanings 
were obtained, women gave more body 
oriented responses than did men. Van 
Lennep (1957) has similarly noted that in 
Thematic-Apperception-Test-type stories 
females exceed males in number of refer- 
ences to body sensations and feelings. 

One can see that the body scheme differ- 
entiation between males and females may 
not be entirely (or perhaps even primarily) 
a function of the phallic-nonphallie dimen- 
sion. Indeed, it is probable that it does in- 
volve more generalized variables like feel- 
ings about body size and overall awareness 
of one's body. 

'The present project was concerned with 
uncovering the extent of sex differences in 
body image that do not have direct phallic- 
nonphallie connotations. It was the objec- 
tive to explore such differences from several 
perspectives not primarily derived from 
the simple fact of unlike anatomy and 
body function, but rather related to con- 
trasts between the male and the female in 
their style of life and role in the culture. 
While the studies to be described are di- 
verse, they are unified by the intent to as- 
certain promising dimensions of sex dif- 
ferenees in body concept. To demonstrate 
meaningful sex differences in body percep- 
tion is a necessary preliminary to more 
systematic ventures in this area. The spe- 
cific body image dimensions chosen for 
consideration were those for which there 
were already initial data suggestive of sex 
differences. 

An important secondary goal of the 
project was to examine critically assump- 


tions which have been made that women are 
less satisfied with their bodies than men 
and also less able to arrive at an articu- 
lated, realistic body concept. These as- 
sumptions have been fostered not only by 
stereotypes concerning male superiority, 
but also the extensive theorizing of Freud 
and other psychoanalysts who have em- 
phasized that the female is severely handi- 
capped in forming an adequate body con- 
cept by the inferiority feelings related to 
her lack of a penis. 


Srupy 1 


Aniseikonic Perception of One’s Legs 


This first study was partially suggested 
by the work of Wittreich and Grace (1955). 
They compared male and female subjects 
of varying ages with respect to the changes 
they reported in their own appearance 
while observing their mirror images through 
aniseikonic lenses.2 Their data indicated a 
trend for girls to report, among other 
things, fewer changes in their legs and feet 
than was true for boys. It has been shown 
in several studies that perceptual targets 
which arouse anxiety or disturbance in an 
individual are those which he is least 
likely to see as changed when viewing 
them through aniseikonie lenses. Percep- 
tion of change in the appearance of an 
aniseikonically viewed stimulus seems to be 
facilitated if that stimulus is experienced 
as nonthreatening (Wittreich & Radcliffe, 
1955). With this perspective, Wittreich 
and Grace (1955) explained the sex differ- 
ences they observed in frequency of 
aniseikonie change in one’s own body parts 
as a function of differential anxiety about 
such parts. In discussing their data, they 
particularly focused upon the relative in, 
frequency with which girls perceived 
changes in their legs as compared to 
boys and theorized that this was due to the 
difference in meaning attached to their 
legs. As they conceptualized it, the boy 
experiences his legs primarily as a means 


?It should be indicated that aniseikonic lenses 
result in the image of an object which js forme 
in one eye differing in size and shape from the 
image of the same object formed in the other eye. 
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of locomotion and is frequently able to test 
out their effectiveness in this respect. 
Therefore, he has no special anxiety or un- 
certainty about them. However, they note 
that for the girl her legs are not only a 
means of locomotion but also important ob- 
jects of display that evoke reactions from 
others which affect her judgment of 
whether she is attractive. Presumably, 
then, she would be somewhat dependent 
upon the opinions of others for arriving at 
an evaluation of her legs. In that sense, 
her perception of her legs would be marked 
by relative uncertainty and anxiety. This 
explanation was quite speculatively offered 
by Wittreich and Grace to illustrate the 
sort of variable that might cause a specific 
body area to be resistive to perceptual al- 
teration. What is of special pertinence to 
the present study is their observation that 
females are more resistive then males to 
seeing changes in their legs. Subsequent to 
this work two papers appeared which fur- 
ther suggested that males and females dif- 
fer in their attitudes toward their legs. 
Bennett, (1960) reported that when subjects 
Were asked to list any 10 body parts, men 
more often mentioned the leg region (in 
terms of reference to the knee) than did 
Women. Calden, Lundy, and Schlafer 
(1959) noted that when male and female 
college students rated their degree of satis- 
faction with various parts of their bodies, 
© Women were significantly more critical 
of their legs and the lower sectors of their 
bodies than were the men. When the 
Wittreich and Grace; Bennett; and Calden, 
‘indy, and Schlafer studies are considered 
together they imply that men are less dis- 
Satisfied with their legs than women and 
also more freely aware of them and better 
able to tolerate their perceptual alteration. 
With this perspective, it seemed promis- 
mg to theorize that males and females do 
fer fundamentally in the way they ex- 
Perience their legs. However, the Wittreich 
| "d Grace view that this difference in 
Attitude is due to the girl’s special depend- 
‘tee upon the reactions of others for 
"Irving at an evaluation of her own legs 
d not seem to be a sufficient explanation. 
us, one could argue that the boy too is 


dependent upon the responses of others in 
arriving at attitudes toward his legs. This 
dependence would not be so much in terms 
of reactions to the appearance of his legs as 
with reference to the degree of agility and 
skill he shows when performing in games or 
other athletic-type activities. The boy 
does not abstractly know that he is skillful 
in movement. He needs the positive response 
of others to establish that such is true. 
What will be suggested here is that the 
difference between the sexes in attitudes 
toward one’s legs is an expression of con- 
trasting attitudes toward mobility and 
movement in space. The role of the female 
is typically defined as less mobile and 
more "stay put” than is the role of the male. 
The male is encouraged to learn to move 
his body aggressively and to venture forth 
without anxiety. Contrastingly, it is the 
custom to be more protective of the female 
as she moves out from the family circle. 
She is given the feeling that it is less ac- 
ceptable and more dangerous for a woman 
to move about freely “out there” than it is 
for a man. Talcott Parsons (Parsons & 
Bales, 1955) and others have described in 
detail the division of labor between the 
sexes, such that the female’s prime duties 
are within the family group and the male's 
involve making contact for the family with 
outside agents and institutions. In short, 
socialization experiences and expectations 
make the female feel insecure about the 
type of mobility and movement which are 
equated with leg activity; whereas the 
male is encouraged to regard such mobility 
as a normal part of his life. It is this fact 
which will be tentatively singled out as 
most important in accounting for sex dif- 
ferences in leg attitudes which have been 
observed. 

The primary purpose of the present study 
was to attempt to replicate with adult sub- 
jects the sex differences in aniseikonic 
perception of the legs which Wittreich and 
Grace reported for children. Such a replica- 
tion would solidly establish that a basic 
sex difference in leg perception exists not 
only in children but also in adults. 

A second prime objective was set which 
was dependent upon the results obtained 
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with the aniseikonie procedure. It was 
reasoned that if it could be shown that 
women do, indeed, feel more insecure than 
men about using their legs in an active 
motoric fashion it should be possible to 
demonstrate that their legs are less physio- 
logically activated than are those of men. 
This proposition is a logical derivative of 
previous work in which it has been demon- 
strated that specific attitudes toward given 
body areas may be accompanied by par- 
ticular levels of physiological activation of 
those areas. Such correlates have been 
shown for exterior versus interior, right 
versus left, and front versus back body 
sectors (Davis, 1960; Fisher, 1958, 1961b, 
1963; Fisher & Cleveland, 1958; Shipman, 
Oken, Grinker, Goldstein, & Heath, in 
press). 


Procedure 


Aniseikonic judgments were obtained by asking 
each subject to stand 48 inches from a full-length 
mirror and to examine his image while wearing a 
set of aniseikonic lenses (right eye 4% meridional 
afocal, X 135°; left eye 4% meridional afocal, X 
45°). He was simply told to note any changes in 
his appearance that might be produced by the 


lenses. After he had had 5 minutes to observe 
himself he was told, 
I will read you a list of body areas. As I men- 
tion each one, tell me if it was changed in any 
way by the glasses. 
The following list of body areas was then read to 
the subject: face, shoulders, chest, arms, hips, legs. 


Subjects 


Two separate samples were evaluated. One 
consisted of 80 subjects (30 men, 50 women); and 
the other of 63 subjects (30 men, 33 women). They 
were all college students recruited by payment of 
a fee. The median age in both groups was 21. 


Results 


Sample 1. As shown in Table 1, the male 
and female subjects in Sample 1 are differ- 
entiated in the same fashion as the boys 
and girls in the Wittreich and Grace sam- 
ple. There is a significant trend for the 
men to exceed the women in perceiving 
aniseikonieally induced changes in their | 
legs (x2 = 48, p « .02, one-tailed test). 
None of the sex differences for the other 
body parts are significant, although there 
is a borderline tendency for women to per- 
ceive more changes in the face (y? = 355 
p < .10, two-tailed test) and in the chest 


TABLE 1 | 


ANISEIKONIC CHANGES IN Bopy APPEARANCE REPORTED BY MEN AND WOMEN | 
IN Two SAMPLES 


le 2 
Weg cts " à Sample 1 Sample 
Male Female x? Male Female xt 
Face Yes 14 34 3.5 14 25 5.25. 
No 16 16 16 8 
Shoulders Yes 14 18 18 14 LE 
No 16 32 12 19 
Chest Yes 12 30 3.1 14 15 
No 18 20 16 18 
Arms Yes 13 23 20 21 
No 17 27 10 12 
Hips Yes 14 20 18 16 
No 16 30 12 17 | 
Legs Yes 23 26 4.80% 25 17 7.2% | 
No 7 24 5 16 


a Yes = change seen; No = change not seen. 
b Two-tailed test. ra 
* PEN test. 


p«.02. 
01. 
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(x? = 3.1, p < .10, two-tailed test) than 
the men. No differences of consequence 
are present for shoulders, arms, or hips. 

Sample 2. The results for Sample 2 even 
more forcefully indicate that men perceive 
aniseikonic changes in the leg area with 
greater frequency than do women. Table 1 
indicates that the difference is significant 
at the .01 level. It is parenthetically inter- 
esting that the trend noted in Sample 1 for 
women to exceed men in frequency of per- 
ceived change in the face is clearly supported 
(X = 54, p = .02, two-tailed test). None 
of the other body sectors were differen- 
tiated in more than a chance fashion for 
the two sexes. 


Discussion of Results 


The data demonstrate with clarity that 
men are more receptive than women to the 
perception of aniseikonie induced percep- 
tual changes in the leg area. It is also note- 
worthy that the men did not exceed the 
Women in aniseikonie change for any other 
body region. When one considers that a 

| difference in leg perception was also found 
by Wittreich and Grace to hold true for 
children, there can be no question regarding 
the generality of this phenomenon. It would 
appear that there is a basie difference be- 
tween the male and female in our culture 
in their ability to experience perceptual 
change in the legs, and it extends into the 
early years. In terms of the available re- 
| Search regarding the factors underlying 
aniseikonie change this strongly suggests 
that the female finds her legs as perceptual 
targets to be a source of anxiety. She is 
Not sufficiently secure about them to take 
a chance on their visual transformation. It 
nas already been conjectured that her anx- 
lty stems from the fact that she has 
earned that mobility and movement in 
‘Pace, which are closely associated with the 
“gs, are unsafe for a female. In that sense 
er anxiety would be a reflection of the 
mitations conventionally placed upon the 
female role, 
| It was of interest that the only other con- 
stent aniseikonie difference which could 
be detected in both samples was a trend 
for women to perceive alterations in the 


face region more readily than did the men. 
Parenthetically, one cannot but be struck 
with the fact that this difference which por- 
trays the women as most receptive to the 
perceptual alteration, involves a sector 
which is at the extreme opposite end of the 
body from the legs. In any case, if one con- 
siders that the face is the area most con- 
sistently used to register expressive emo- 
tion, this finding is congruent with 
Parsons’ (Parsons & Bales, 1955) state- 
ment that women are more specialized as 
expressive rather than instrumental agents 
in intimate situations (e.g within the 
family) than are men. Can it be that the 
woman is more skilled in the use of her 
face for expressive communication and 
therefore more confident and less anxious 
or defensive about its functioning? 

The data with regard to the legs was 
sufficiently promising to encourage an in- 
vestigation of whether there are sex differ- 
ences in degree of activation of the leg 
region. It is this matter which is explored 
in the next project to be described. 


Srupy 2 


Skin Resistance Reactivity Ratios 


As previously indicated, there are find- 
ings in the literature which suggest that 
attitudes toward specific body areas may 
have their physiological correlates. For 
example, it has been shown in a series of 
studies that the more definite and clearly 
articulated an individual’s body image 
boundaries the greater is his tendency to 
show high reactivity in the boundary re- 
gions of the body (viz., skin and muscle) 
and low reactivity in interior sectors, e.g., 
heart (Davis, 1960; Fisher, 1963; Fisher 
& Cleveland, 1958; Shipman et al., in 
press). Relatedly, ratios of skin resistance 
between certain body areas have proven to 
be related to differential values assigned to 
these areas. A typical pattern has been to 
find that a body sector given relatively 
lower prominence than another in the body 
scheme is also characterized by relatively 
lower skin activation. Thus, it has been 
demonstrated that the perception of one’s 
head as small in relation to one’s body is 
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correlated with a high skin resistance level 
on the head (ie, low activation) as com- 
pared to the body. Differences in size as- 
cribed to the back versus front and upper 
versus lower areas of one's body have been 
analogously correlated with skin resistance 
differentials (Fisher, 1958, 1961a, 1961b). 
It was this background of work which 
suggested that if men and women differ in 
the apparent role they assign to their legs 
in the body scheme, there should also be a 
corresponding physiological activation dif- 
ference. It was reasoned that the female 
is anxious about the mobility functions of 
her legs and conflicted about how to inte- 
grate them into her body scheme. As sym- 
bols of a potentially dangerous kind of ac- 
tivity, she is inclined to minimize their 
significance in comparison to other body 
areas. If this be so, it would follow that 
the degree of activation of the woman's 
legs should be less in relation to her other 
body regions than is true for men. It was 
therefore predicted that the ratio of leg 
skin resistance to that of an upper nonleg 
area should demonstrate lower leg activa- 
tion for the female than the male. Also, 
since Wittreich and Grace had found 
aniseikonie leg perception differences in 
children, it was anticipated that the same 
activation sex difference would be observed 
in children. 


Procedure 


Skin resistance was used as the index of relative 
physiological reactivity of upper body site in 
relation to lower body site. It was measured by 
means of a Brush direct-writing oscillograph. 
There was a constant current supply of 20 milli- 
amperes and a direct current amplifier for measur- 


ing the voltage across subject. Calibration of the 
record was made directly in ohms. Separate 
balanced systems were utilized for the upper and 
the lower site measures. The area of recording from 
the sites was equalized by means of pieces of tape 
punched with two holes, each of M-inch diameter, 

The period of recording was based on the time 
required for both sites to stabilize to a point of no 
change for a 15-second period. A minimum of 39 
seconds of recording was taken in any case. The 
median length of recording was 204 seconds. The 
upper site recording was taken from the domal 
surface of the middle joint of the middle finger 
of the left hand. A lower site recording was taken 
from a point % inch anterior to the ankle. The 
choice of the site was quite arbitrary and was based 
mainly on the ease with which electrodes could be 
applied. A final reactivity value was tabulated for 
each subject that was equal to the ratio of the 
hand resistance level to the lower site resistanee 
level (hand resistance:ankle resistance) at the time 
of stabilization. The test-retest reliability of this 
procedure has been shown elsewhere to be adequate 
(Fisher, 1961a). 


Subjects 


The subjects consisted of 275 college students 
(120 male, 155 female). Their median age was 20. 
They were recruited by payment of a fee. 

Included in the study were 230 children (1l7 
boys, 113 girls). Their age range was 7-17, 
they were recruited by payment of a fee. 


Results t 
The median skin resistance ratio in the 
adult male group was 1/44 (range 


2/1-1/20) and in the female group it was 
1/5.5 (range 2/1-1/60). When the scores 
were trichotomized into as nearly equal 
thirds as possible, a chi-square analysis 


indicated that the females had a signifi- - 


cantly higher hand to ankle ratio than the 
males (x? = 7.7, df = 2, p < .02, one-tailed 
test). That is, the women manifested, 85 
predicted, a relatively lower degree of skin 


TABLE 2 
CHI-SQUARE ANALYSIS oF ADULT Sex DIFFERENCES 1N Ratio or HAND 
TO ANKLE Skin RESISTANCE 


High Medium Low 
a ERL — 
(8.1 or higher) (3.48.0) (3.3 or less) 
Men 25 49 47 
Women 54 58 43 


Note.—x? = 7.7, df = 2, p < .02, one-tailed test. 
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TABLE 3 


Mepians ann RaNGEs or Haxb TO ANKLE Sain Reaterance Ramos ix. Bors axo 
Grats iN. Aow Rance 7-17 


222 ˙§˙p! . r...... — 3 —— —̃ — Ä——Ü—— H —— — — 
Age 
7-8 9-10 11-12 13-4 15-47 
F M F M 7 "EX EL 7 
(N= (New We (Ne (N= (Ne Ne Ne (Ne (Ne 
19) 20 25) 2) 20 2 (2) ») 2 
1 NETT 1 1 W 1 1 1 
81 5.1 741 5i 11 7 Z1 
1i Da 14 121 E 2 34 "nt N 
25 1-91 1-20 l- 110 1-18 1-5 1-19 1-3 1-23) 


=M = male; F = female. 


ietivation in the leg area (in relation to 
the hand) than did the men. 


ited number of subjects at each level, 
ta have been analyzed by combining 
djoining age groups (viz., 7-8, 9-10, 11-12, 


range significant sex differences do not 
ear. However, beginning in the 9-10 
p the girls have, as predicted, a rela- 
lower level of leg skin activation 
ian the boys (x? = 4.6, p < .02, one-tailed 
est). This difference was not evident in the 
12 or 13-14 groups, but reappeared sig- 
ntly in the 15-17 category (x? = 3.2, 
< .05, one-tailed test). It is parentheti- 
interesting that children in the 7-8 
group have significantly less leg acti- 
n than do children 9-17 or adults. 


cussion of Results 


The skin resistance data fully sup- 
d the hypothesis in the adult group, 
l only in a borderline fashion in the 

subjects. Only at ages 9-10 and 15-17 
sex differences in ratio of hand-ankle 
resistance be detected. There is no 
explanation as to why significant 
erenees should appear at these points, 
iot in the 7-8, 11-12, and 13-14 groups. 
course, the 15-17 group is closest to 
adult range, and one is left with the 
ession that the skin resistance ratio 
ence is more characteristic of the 
lt than the child. However, the fact 


TABLE 4 
Cur-Square ANALYSIS or SEX DIFFERENCES IN 
Ratio or Hand To ANKLE SKIN Resistance 
IN Ack RaNGE 7-17 


Ages Boys Girls ** 
7-8 
H 13 8 
L 13 m 
9-10 
H 9 17 — 
L 15 8 Tur 
11-12 
H m 10 
L m 11 
13-M 
H 9 10 
L 12 12 
15-17 
H 7 m if 
L 17 12 Pan 


Note.—H = above median; L = at median or below. 
One-tailed tests used. 


a 
* p « 05. 
» » . 


that a difference also appeared as early as 
age 9 cannot be dismissed. Perhaps there is 
an early sex difference which is for a period 
obliterated by other developmental events 
and then later re-emerges. 

The overall results from the aniseikonic 
lens procedure and the skin resistance 
measures point to a fundamental sex dif- 
ference in the manner in which the legs are 
integrated into the body scheme. In turn, 


8 SEYMOUR FISHER 


this difference has been speculatively 
linked with attitudes toward mobility and 
movement in space. It is striking that a 
sex difference in leg skin resistance levels 
was predicted from the aniseikonie data, 
and that the prediction was generally con- 
firmed. This adds weight to the view pre- 
sented in detail elsewhere (Fisher & Cleve- 
land, 1958) that body attitudes may play 
an important role in the degree of physio- 
logical activation of various body sectors. 


Srupy 3 


Body Boundary Differentials 


This third study deals with sex differ- 
ences relating to the individual’s percep- 
tion of his body boundaries. It has become 
apparent from a number of sources (Fisher 
& Cleveland, 1958; Schilder, 1935; 
Wapner, Werner, & Comalli, 1958) that 
persons differ in their experiencing of the 
boundary regions of their bodies. Some 
perceive these regions as definite, well 
articulated, and clearly separating them 
from their environs; whereas for others 
they are vaguely defined and represent 
only a hazy contour. In the ordinary 
course of events the existence of a body 
image boundary is not obvious for most 
persons seem to know well enough where 
they end and the outer world begins. How- 
ever, there are pathological states in which 
loss of boundary oceurs, and some of its 
functions then become apparent. Thus, 
brain pathology may so disrupt an indi- 
vidual’s boundary awareness that when he 
is asked with his eyes closed to indicate a 
spot on his skin where he has been touched 
he points to a locus in space outside of his 
body. Wapner et al. (1958) have shown 
that the more articulated the boundaries of 
a region of an individual’s body the smaller 
does its size appear to him; and further 
they have observed that when the boundary 
is disrupted by ingestion of LSD there is 
a sense of increased (“spread out") body 
size. Reitman and Cleveland (1964) 
have reported that when sensory isolation 
decreases input into the boundaries they 
become less articulated, with accompany- 
ing changes in the touch threshold of the 


skin. It has been suggested too (Fisher, 
1962) that loss of boundaries underlies the 
schizophrenie's tendency to confuse his 
own thought processes with outer reality, as 
typified in the hallucination. He apparently 
confuses "inner" and “outer.” 

Fisher and Cleveland (1958) have de- 
vised empirical indexes which are deserip- 
tive of the clarity or definiteness of the 
individual's body image boundary. One of 
the indexes is referred to as the Barrier 
seore. It is based upon a count of the num- 
ber of responses to an ink-blot series in 
which special protective, containing, or 
decorative funetions are assigned to the 
periphery of the percept. Some examples of 
Barrier responses follows: cave with rocky 
walls, woman in a fancy costume, vase, 
sheepskin coat, turtle with a shell. It has 
been shown that the Barrier index can be 
scored with high objectivity; that it has 
adequate test-retest reliability; and that 
it is meaningfully linked with reported 
patterns of body sensation from boundary 
and nonboundary regions of the body 
(Fisher, 1963). 

A second boundary index devised by 
Fisher and Cleveland is called the Penetra- 
tion score. It is based upon a count of all 
responses to an ink blot series in which the 
boundary of the percept is somehow open, 
bypassed, breached, or destroyed. Some 
examples of penetration responses follow: 
X ray of body, bleeding wound, vagina, 
bullet entering flesh, crushed bug. It has 
been shown that such responses can be 
scored with high objectivity (Fisher, 1963). 

Many studies have been reported which 
indicate that the Barrier and Penetration 
scores are predictive of important personal- 
ity, physiological, and social behavioral 
patterns. These studies have been reviewe 
in detail elsewhere (Fisher, 1963). They 
demonstrate that the more definite a2 
individual’s boundaries the more likely he 
is to perceive himself as possessing clear- 
cut identity and to have a concept of his 
body as a well-differentiated sector of 
space equated with self. 

In earlier studies involving the boundary 
scores it had not been evident that adult 
sex differences existed (Fisher & Cleveland, 
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1958). The only previously described sex 
differences involved children. It was noted 
that in the age range 5-7 years boys had 
significantly lower Barrier scores than girls. 
While in the age range 10-13, girls proved 
to have lower Barrier scores than boys. 
The difference observed at the 5-7 level 
was interpreted as paralleling other find- 
ings which pinpoint this period as one in 
which boys are unusually conflicted about 
their relationships with father and sensi- 
tive to the possibility that he might attack 
them. Thus, the lowered Barrier score was 
viewed as reflecting expectation of body 
damage. 

There was no obvious explanation for 
the sex difference in Barrier scores which 
was observed for the 10-13 age group, ex- 
cept for the possibility that more girls than 
boys would in the 10-13 range be already 
fully involved in the conflicts and diffi- 
culties of adolescence. That is, because girls 
mature faster than boys, it was considered 
that a higher percentage of them in the 
10-13 age class would be coming intensely 
to grips with adolescent body and role 
changes and therefore experience an unusual 
degree of body-focused anxiety (Fisher & 
Cleveland, 1958). 

Although it had been accepted on the 
basis of earlier studies that there were no 
adult sex differences in boundary definite- 
ness, hints began to accumulate that small 
but consistent differences might be present 
when careful controls were imposed to ob- 
tain an equal number of responses from 
men and women with similar educational 
and socioeconomic backgrounds. It was the 
intent of the present study to examine this 
Possibility in a large sample. 


Procedure 


All Barrier and Penetration scores were based 
on responses to the Rorschach ink blots which 
Were shown on a screen to subjects in small groups. 

sponse total was controlled by asking that a 

xed number of percepts be given to each blot. 

Tee responses were requested for each of cards 
L, II, III, VII, and X and two for each of the 
other five cards in the series. 

ot only were Barrier and Penetration scores 
computed, but also an overall index of boundary 
“Mniteness which is equal to number of Barrier 
minus number of Penetration responses. This index 


TABLE 5 
Cur-Square ANALYSIS or Sex DIFFERENCES IN 
Bouxpany Scores 


Sample 
Boundary — " 
score Men Wo- 
n 
Barrier 
H 135 184 
L 139 106 11.5** 
Penetration 
154 118 
L 120 172 13.6* 
Barrier minus 
Penetration 
110 182 
L 164 108 28.9* 


Note.—H = above median; L = at median or below. 
*"Two-tailed test. 
* p « 001. 


has shown itself to be a meaningful measure of 
boundary definiteness in several studies (eg, 
Cassell & Fisher, 1963; Conquest, 1963). 


Subjects 


A large sample consisting of 564 subjects was 
assembled (274 men and 290 women). The subjects 
were all college students recruited either by pay- 
ment of a fee or as part of a required testing 
program. The median age in both sex groups was 
21. 


Results 


The median Barrier, Penetration, and 
Barrier minus Penetration scores in the 
male group were, respectively, 6 (range 
0-16), 3 (range 0-12), and 2 (range from 
—5 to 13). The respective medians in the 
female group were 7 (range 1-18), 2 
(range 0-12), and 4 (range from —5 to 13). 

As shown in Table 5 there is a highly 
significant trend for males to have lower 
Barrier scores than females (p < .001 
level). The men also proved to have higher 
Penetration scores (p < .001 level) and 
lower Barrier minus Penetration scores 
(p < .001 level) than the women. Thus, in 
terms of all three indexes women are 
portrayed as having more definite bound- 
aries than men. 


Discussion 


It is not a simple matter to account for 
the greater degree of boundary definiteness 
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displayed by the females. This represents 
a contradiction of stereotypes which por- 
tray the male as superior to the female 
with regard to such variables as self-defini- 
tion, clarity of body concept, and body 
security. A view emphasizing male superi- 
ority in this respect was especially fostered 
by Witkin, Lewis, Hertzman, Machover, 
Meissner, and Wapner (1954) who found 
that men were better able than women to 
utilize body cues in making spatial judg- 
ments, and who therefore concluded that 
men have a more secure and effective 
body concept. Actually, when one examines 
Witkin’s work, it becomes apparent that 
his conclusions regarding body concept 
differences between the sexes are tangential 
deductions from the fact that women per- 
formed more poorly than men in using 
kinesthetic cues to make spatial judgments 
when they also have the choice of using 
visual cues for the same purpose. The fact 
which is usually overlooked is that when 
women were placed in situations in which 
they were forced to rely on their own 
kinesthetic resources, they proved to be 
just as accurate in their spatial judgments 
as men. It is not accurate to interpret 
Witkin's work as demonstrating that 
women cannot utilize body cues as effi- 
ciently as men. Interestingly, one may 
note further that when he analyzed sex 
differences in body concept as defined by 
figure drawing indexes he was unable to 
detect any superiority for the male. 

Indeed, other studies have provided in- 
formation which suggests not only that the 
female devotes more attention to her body 
than the male, but also that she more 
quickly arrives at an articulated and 
realistic concept of it. As already indicated, 
Katcher and Levin (1955) observed that 
girls arrive at a realistic concept of their 
body size at an earlier age than boys. 
Swenson and Newton (1955) and Wieder 
and Noller (1950, 1953) reported that girls 
seem to attain earlier than boys a sexual 
definition of self as measured by the fre- 
quency with which they draw a figure of 
the same sex as self when asked to draw a 
picture of a person. They noted also that 
girls earlier incorporated details into their 
drawings which clearly distinguished the 


sex of the figure. Machover (1953) after 
analyzing the drawings of 1,000 children 
from ages 5-11 indicated that girls seemed 
to have less difficulty than boys in evolving 
a comfortable body concept. 

It is possible, then, that the relatively 
greater boundary definiteness exhibited by 
the women in the present study represents 
a clearer articulation of the body con- 
cept. Perhaps women exceed men in the 
clarity with which they perceive their 
bodies as differentiated and individualized. 
One could argue that the culture encour- 
ages the female to be more interested in 
her body than it does the man. Also, her 
role as a woman is more explicitly identi- 
fied with her body and its functioning than 
is true of the man. The man’s role and 
status are typically defined in terms of his 
accomplishments and attainments rather 
than in terms of his body attributes, but 
for the woman her role is still largely de- 
fined in relation to the attractiveness of her 
body to the male and her ability to bear 
children. She learns rather early that her 
body will be her most important means for 
the attainment of a meaningful role. It is 
true that the male is given various messages 
about the importance of having a strong 
masculine body, but it becomes evident to 
him that his success as a man will have 
little to do in the long run with his body 
attributes. Only an athlete can see a di- 
rect equation between his body strength 
and success in life. A woman probably more 
nearly equates self with body. She has à 
clearer concept than a man of the role her 
body will play in her life. It is quite 
apropos to point out further that one of the 
prime eventual goals of most women in- 
volves the conversion of her body into & 
“container” or protective enclosure for the 
production of children. Does not the sut- 
cessful coneeptualization of one’s body as 
a containing, protective form necessarily 
mean that it must be experienced as hav- 
ing clear and dependable boundaries? 


Srupy 4 


Differential Modes of Body Awareness 


It has been proposed that individuals dif- 
fer in general awareness of their ow? 


— 
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bodies. One may picture each person as 
distributing his attention between his body 
and its environs. At one pole are those 
who are intensely preoccupied with their 
own body sensations; whereas at the oppo- 
site pole are others who seem to have little 
awareness of their bodies. In a previous 
study a technique for measuring body 
awareness (body prominence) was de- 
scribed. It is based on the frequency with 
which an individual refers to his own body 
when a sample is taken of what lies within 
his immediate awareness (Fisher, 1964). A 
body prominence score derived from such a 
sample has been shown to have a test-retest 
reliability of .59 over an intervening period 
of 3 weeks. It has also proven to be 
significantly correlated with selective 
memory for words referring to the body 
(Fisher, 1964), to be enhanced by condi- 
tions which increase body sensations (e.g., 
ingesting a drug), and to be intensified in 
situations where nonbody stimulation is 
decreased (e.g, when isolated by oneself 
rather than being in a group) 2 

The present project represents an at- 
tempt to confirm certain exploratory ob- 
Servations which indicated that men and 
Women differ with regard to the factors 
that contribute to the prominence of their 
own bodies in their perceptual fields. The 
Specific hypothesis to be evaluated is as 
follows. Body awareness in a woman is 
Positively linked with the clarity and defi- 
niteness of her body boundaries. However, 

dy awareness in a man is not based upon 
the definiteness of his body boundaries. 
Rather, it is positively correlated with the 
relative salience of the gastrointestinal 
region in his body scheme. Broadly speak- 
mg, this hypothesis suggests that body 
awareness in women is a function of con- 
ditions involving the boundary regions of the 
Ody; whereas in men it reflects experi- 
{mces pertaining to the digestive aspects of 
the body interior. This would, of course, 
imply that body awareness has different 
meaning and consequences in men than it 
oes in women. 

The exploratory study which suggested 


this hypothesis and the eross-validating 
eS 


Author, unpublished data. 


efforts that followed will be presented in 
sequence, 


Study 4A 
Procedure 


As part of a larger project, the following three 
body image measures were administered to the 
groups of subjects: 

1. Body Prominence: The relative prominence 
of the subject’s body in his own perceptual field 
was measured in terms of what lay within his 
awareness at a given time. He was asked in a group 
situation to list on a sheet of paper “ten things 
that you are aware of or conscious of right now," 
The 10 responses given were scored by summing 
the number of references he made to his own body. 
Such body references were defined so as to include 
explicit body designations (e.g., “My head hurts”), 
temperature or kinesthetic sensations, eating ex- 
periences (eg, “I would like to eat a piece of 
pie"), and descriptions of one's own clothing (eg. 
“My dress is green”). Interscorer agreement for 
two judges for 59 protocols was 95%. The rationale 
for this measurement is that the greater an in- 
dividual's perceptual focus upon his own body the 
more should his body (or appropriate equivalents) 
find representation in his reports regarding the 
content of his awareness, 

In the present study body-prominence responses 
were sampled from each subject on three different 
occasions with a week intervening between the first 
and second and also the second and third sessions. 
A total score equal to the sum of the three Separate 
scores which had been obtained was tabulated. 

2. Barrier seore: This index has been described 
in detail above in Study 3. 

3. Body Focus Questionnaire (BFQ): The BFQ 
was developed to obtain information regarding the 
relative prominence of various parts of an individ- 
ual's body in his body scheme. It attempts to 
ascertain the distribution of the individual's atten- 
tion to the major aspects of his body. When BFQ 
is administered, the subject is presented with a list 
of 91 paired body areas and given the following 
instructions: 

Turn your attention upon yourself. Below is a 

list in which different areas of your body are 

listed in pairs. In each case circle the area or 
part which is at the moment most clear in 
your awareness, In other words, circle the one 
which at the moment stands out in your atten- 
tion. 
The items included are categorized into nine body 
dimensions. The greater the frequency with which 
the items comprising a particular body dimension 
are selected as “Most clear in awareness" the 
more perceptually prominent is that dimension 
considered to be. 

In the present instance only those 10 items will 
be considered that relate to a comparison of one's 
stomach with a series of noninternal body areas. 
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TABLE 6 


CHI-SQUARE ANALYSIS OF RELATIONSHIP OF BARRIER Score To Bopy PROMINENCE 
iN MALE AND FEMALE GROUPS 


Barrier score 


Male Female 
H L * H L x 
16 6 9.5* 
Body Prominence n u 2 8 T 5 


Note.—H = above median; L = at median or below. 
*p <.00 


Subjects 


The subjects were 50 male and 42 female 
college students who were recruited by offering 
them a fee. The median age in both groups was 20. 


Results 


The medians and ranges for the Body 
Prominence, Barrier, and BFQ variables 
were, respectively, in the male group: 7 
(range 1-13), 6 (range 2-13), 5 (range 
1-10). In the female group they were, re- 
spectively, 7 (range 1-14), 7 (range 2-18), 
4 (range 1-10). Relationships between 
Body Prominence and each of the other two 
variables were examined by means of the 
chi square. As shown in Tables 6 and 7, it 
was found that in the female group Body 
Prominence was significantly and. posi- 
tively related to the Barrier score (x? = 
9.5, p < .01, two-tailed test), but not to the 
BFQ stomach score (? = 1.9, p < .20). 
However, in the male group Body Prom- 
inence had only a chance link with the 
Barrier score and a significant positive one 
with the BFQ stomach score (y? = 5.9, 
p < 02, two-tailed test). Thus, in the 
female sample body awareness seemed to be 


tied in with the degree of definiteness of 
the body image boundary, but did not re- 
late to the relative position of the stomach 
in the hierarchy of attention devoted to 
various body regions. The overall level of 
body awareness of the males appeared to 
be a positive correlate of the amount of 
attention directed to the stomach and was 
apparently not a function of body bound- 
ary conditions. 

It was these first exploratory findings 
which led to the hypothesis regarding dif- 
ference in the process underlying body 
awareness in the two sexes. 


Study 4B 


Procedure 


The Barrier and BFQ stomach scores were 
secured in the same fashion as described in Study 
4A. However, the Body Prominence score Was 
obtained by asking the subject to write down 20 
rather than 10 things of which he was aware OT 
conscious. 


Subjects 


The experimental population consisted of 112 
women and 109 men who were college students. 


TABLE 7 


CHI-SQUARE ANALYSIS OF RELATIONSHIP or Bopy PROMINENCE Scorn TO STOMACH AWARENESS IN 
MALE AND FEMALE GROUPS 


Body Prominence score 


Male Female 
H L x H L x 
Stomach awareness H 16 8 5.98 * 14 8 1.99* 
L 8 17 8 11 


Note.—H = above median; L = at medi: 
Bl at median or below. 
*p <.02 


The median age in both sex groups was 22. Some of 
the subjects were recruited by offering them a fee, 
but the majority was obtained in the course of 
required testing programs. 


Results 


The Barrier, Body Prominence, and 
BFQ medians in the male group were, re- 
spectively, 6 (range 0-14), 3 (range 0-10), 
and 5 (range 1-10). In the female group 
the respective medians were 7 (range 0-15), 
3 (range 0-11), and 5 (range 1-10). 

Once again the Body Prominence score 
was significantly and positively related to 
the Barrier score in women (x? = 490, 
p = .02, one-tailed test), but had only a 
chance association with the Barrier score 
in men. 

However, while Body Prominence was, 
as predicted, not related to the BFQ stom- 
ach score in women, it also proved, contrary 
to prediction, to have only a chance rela- 
tionship to BFQ stomach in men. 


Study 4C 


Procedure 


Only the Body Prominence and BFQ scores 
Were obtained in order to evaluate further the fact 
that, contrary to prediction, they were not posi- 
tively related in the male group in Study 4B. 


Subjects 


The subjects were 34 men and 50 women who 
Were college students. They were tested during 
E psychology class sessions. The median age 
was 20, 


Results 


The median Body Prominence and BFQ 
ores in the male group were, respectively, 
(range 0-8) and 5 (range 0-10). In the 
female group the respective values were 3 
Tange 1-11) and 4 (range 0-10). 

he data Were, in this instance, clearly 
Sübportive of the hypothesis. Thus, in the 
NI group Body Prominence and BFQ 
i mach were correlated .34 (rho) which 
* Significant at the .05 level (one-tailed 
90 he relationship for the females was 

a chance order, as was expected. 


Se 
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Study 4D 


Procedure 


The Body Prominence, Barrier, 
stomach scores were 
outlined in Study 2. 


and BFQ 
obtained by the same methods 


Subjects 


Forty-nine men and 74 women participated. 
They were college students with a median age of 
21. They were primarily recruited by testing 
scheduled psychology classes. 


Results 


The Prominence, Barrier, and BFQ 
scores in the male group were, respectively, 
as follows: 2 (range 0-9), 5 (range 2-12), 
and 5 (range 0-10). In the female group 
they were, respectively, 2 (range 0-10), 6 
(range 2-15) , and 5 (range 0-10). 

Analysis of the data indicated that 
Body Prominence was positively and sig- 
nifieantly related to the Barrier score in 
the female group (x? = 5.6, p < 01, one- 
tailed test), but not in the male group. As 
predicted, no relationship was found be- 
tween Body Prominence and BFQ stomach 
for the females, but, contrary to prediction, 
no relationship was also found for the 
males. 


Study 4E 


Procedure 


The BFQ scores were obtained in the usual 
fashion. However, when the Body Prominence 
procedure was administered, the subject was asked 
to give 10 rather than 20 responses. 


Subjects 


The subjects were 21 men and 21 women who 
were relatives of patients hospitalized in a psy- 
chiatric hospital The median age in the male 
group was 29 years, and the average educational 
level 10 years. In the female group the average 
age was 32 years, and the average educational 
level 11 years. 


Results 


The median Body Prominence and BFQ 
scores in the male group were, respectively, 
2 (range 0-8) and 5 (range 0-8). In the 
female group the respective medians were 
2 (range 0-7) and 5 (range 0-9). 

As predicted, no relation between the 
Barrier and Body Prominence scores was 
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found in the male sample, but a significant 
rho of .46 (p < .05, one-tailed test) was 
found in the female group. 


Study 4F 


The difficulty in obtaining consistent, 
predicted differences between the sexes with 
regard to the relationship of the BFQ 
stomach score to Body Prominence led to 
the development of another approach to 
this issue. It was decided to make use of 
selective memory for words pertaining to a 
given body region as an index of the prom- 
inence of that region in the body scheme. 
'The rationale for this procedure was pro- 
vided by previous studies in which it was 
actually shown that there is a positive re- 
lationship between the degree to which an 
individual direets his attention to a given 
region of his body and the degree to which 
he demonstrates selectively superior recall 
for references to that region when he 
learns a list of body terms. Thus, in one 
study (Fisher & Fisher, 1964) it was found 
that the more a subject is aware of the 
boundary regions (viz., skin and muscle) of 
his body rather than its interior sectors 
the more he manifests superior memory for 
words pertaining to body exterior sensa- 
tions (e.g. skin itch, muscle ache) as con- 
trasted to words designating interior sen- 
sations (e.g. heart beat, stomach ache). 
Relatedly, it was ascertained in another 
project (Fisher, 1964) that the greater the 
attention focused by an individual upon his 
own body in relation to other objects in his 
perceptual field the more he selectively re- 
calls words with body meaning rather than 
words without body implications. 

It was anticipated that if the hypothesis 
were correct that body awareness is linked 
to gastrointestinal sensation in men but 
not in women, there should be a significant 
positive relationship in men between body 
prominence and selective superior recall 
for body areas related to gastrointestinal 
functioning. However, such a relationship 
should not be found in women. 


Procedure 


Selective recall for references to gastrointestinal 
body areas was measured in the following fashion. 


A list of 20 words pertaining to the body was 
compiled which follows: SPINE, THROAT, GUT, BRAIN, 
JOINT, STOMACH, LUNGS, SALIVA, LIVER, LIPS, MOUTH, 
BLOOD, KIDNEY, TONGUE, HEART, INTESTINE, GUMS, 
BLADDER, TEETH, SKULL. Ten of the words refer 
either directly or indirectly to body areas involved 
in the intake and digestion of food. The other 10 
words designate body areas not related to such 
digestive processes. Both sets of words are of the 
same average length and randomly assigned to 
positions in the list. Selective recall was evaluated 
by telling the subjects (in groups of three to five) 
that they were to be shown a list of words which 
they were to study. The list was exposed for 1 
minute and removed from view. Then a 5-minute 
period was provided for the subjects to write 
on a sheet of paper as many of the words as they 
could remember. The words recalled were scored 
by summing those with nutritive references and 
subtracting the sum of those without such refer- 
ences. Thus, the more positive the score the greater 
the proportion of nutritive body areas recalled. 

Body Prominence was measured in the usual 
fashion and the subjects were instructed to give 
20 responses. 


Subjects 


Two samples were evaluated. Sample 1 consisted 
of 58 men and 32 women whose median age was 
20. Sample 2 was comprised of 55 men and 28 
women. All subjects were college students (median 
age 20). 


Results 


In Sample 1 the median Body Promi- 
nence score for men was 3 (range 0-10) and 
the median memory score was 0 (range —5 
thru 5). The respective medians in the 
female group were 3 (range 0-8) and 0 
(range —3 thru 4). | 

The results in the male group are sig- 
nificantly in the expected direction (= 
3.2, p < .05, one-tailed test). The greater 
the male subject’s awareness of his body 
the more likely he is to show selectively 
superior recall for body areas involved in 
the nutritive-digestive process. Also, 85 
predicted, only a chance relationship 
turned up in the female group between 
Body Prominence and oral memory. 1 

In Sample 2 the median Body Promi- 
nence score in the male group was 3 (range 
0-9) and the median oral memory score 
was 0 (range —4 thru 4). The respective 
medians in the female group were 
(range 0-10) and 0 (range —5 thru 5). 


The results for Sample 2 were of the 
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same order as observed in Sample 1. Thus, 
a rho correlation of .27 (p < .05, one- 
tailed test) was found between Body 
Prominence and degree of superior recall 
for the nutritive-digestive words. In the 
female group the relationship was .12, 
which is of a chance order. 


Discussion of Overall Results 


Several studies have been presented 
dealing with the hypothesis under con- 
sideration. That aspect of the hypothesis 
which states that Body Prominence is 
positively linked to boundary definiteness 
in women but not in men is well supported 
by the data. In four different samples this 
pattern of interrelationship has been sig- 
nificantly demonstrated. However, it has 
been more difficult to establish that Body 
Prominence in men is linked with degree of 
awareness of  nutritive-gastrointestinal 
areas. While two studies indicated a sig- 
hificant positive link between Body Promi- 
nence and BFQ stomach in men, there were 
also two others in which this could not be 
shown. When the technique involving se- 
lective memory for nutritive-digestive 
terms was applied, consistent support for 
the hypothesis did emerge. The more a man 
Is aware of his body the more likely he is 
to display selectively good recall for nutri- 
tive-digestive words. This is not true in 
women. 

What are the prime implications of the 
findings? They do indicate that intensity 
of body awareness is founded upon differ- 
ent classes of variables in women and 
men. In Women, awareness of one's body is 
Telated to the clarity of one's body bound- 
aries. Whereas in men, a more important 
Contribution to body awareness is made by 

€ nutritive-digestive aspects of one's 

dy scheme. The fact that body aware- 
ness in women is a function of boundary 
definiteness may be most meaningfully 
Interpreted within the context of previous 
Work which had dealt with boundary 
Phenomena in terms of the Barrier score. 

ere are considerable data which portray 

* person with definite body image 

Oundaries as goal oriented, self-steering, 
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and possessed of an articulated sense of 
identity. Clear-cut boundaries seem to be 
accompanied by the ability to behave as 
a well-individuated person. From this per- 
spective, it would appear that degree of 
body awareness in women, which is posi- 
tively related to boundary definiteness, is 
àn expression of individuation and differ- 
entiation. The woman who is relatively 
highly aware of her body may be viewed 
as one who expresses herself with a clear 
sense of self-identity, Her body awareness 
is perhaps one manifestation of her clear- 
cut differentiation from her environs. Con- 
trastingly, the woman with relatively little 
body awareness may be characterized as 
being only a hazily defined individual. 

The picture seems to be quite different 
for men. Body awareness is not related to 
boundary definiteness, but rather to the 
prominence of the nutritive-digestive areas 
in the body scheme. This means that the 
man who is most aware of his body is also 
the one who is most focused upon his stom- 
ach, gut, and related accessory sectors. 
Thus, a man’s degree of individuation 
would not appear to have a part in his 
body awareness. It is difficult to know what 
specific significance to attach to the role 
that the gastrointestinal system seems to 
play in a man’s level of body awareness. 
Most previous observations and specula- 
tions concerning gastrointestinal aware- 
ness (Blum, 1949; Fenichel, 1945; Freud, 
1938) have been inclined to adopt a view 
which associates such awareness with oral 
impulses striving for expression or with 
traits of the “oral character.” The man 
with high body awareness would then 
presumably be one who is unusually 
interested in incorporating things and 
finding adequate sources of “supplies” and 
gratification. This is an interesting possi- 
bility that further studies should be able to 
test. 

It is perhaps not going too far beyond the 
facts to say that the data indicate that 
in women degree of body awareness is 
correlated with indicators of personal ma- 
turity (viz. individuality and self-steer- 
ing). However, in men it is related to vari- 
ables (ie, oral preoccupation) which 
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probably have connotations of imma- 
turity. This difference could be specula- 
tively related to the contrasting attitudes 
which one finds in Western culture toward 
body awareness in men and women. The 
socialization of the female child empha- 
sizes a conscious concern with how her 
body impresses others. She is expected to 
devote considerable attention to adorning 
and shaping her body to make it attrae- 
tive and to communicate her sexual inter- 
ests. This is a normal and an important 
aspect of learning the role of a woman. 
However, the boy, while expected to de- 
velop muscular strength and agility, is not 
encouraged to attend to his body in this 
self-conscious manner, particularly as a 
potential object of display and attrac- 
tiveness. It is interesting in this respect 
that Van Lennep (1957) has found that 
typically girls show an increasing con- 
cern with body themes in Thematic-Ap- 
perception-Test stories as they mature 
beyond adolescence, whereas boys manifest 
a decreasing degree of such concern. 
Relatedly, Harlow (1951) reported that 
men who devoted special attention to 
building up their bodies by means of 
weight lifting were likely to be insecure 
and in considerable conflict about being 
heterosexually expressive. 


Stupy 5 


Response to Body Distortion 


The findings from the boundary and 
body prominence studies implied that 
women have less difficulty than men in 
dealing with the whole problem of body 
awareness and arriving at a view of their 
bodies as distinct articulated entities. 
There was the implication that women 
have body concepts which are more closely 
linked to their identities and therefore 
more meaningful to them. Within this 
framework, two hypotheses were formu- 
lated which propose relatively greater 
stability for the female body image. 

It was first hypothesized that women 
have a clearer concept than men of the 
sexual identity of their bodies. That is, 
they are presumed to have a clearer con- 
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cept of their body attributes as congruent 
with a specific life role. If so, it should fol- 
low that they would be less confused or 
disturbed than men when perceiving 
themselves in a situation designed to intro- 
duce ambiguity concerning the sexual 
attributes of their appearance. 

Secondly, it was conjectured that women 
are more accepting than men of the im- 
mediate structure and configuration of 
their bodies. Therefore, it was logical to 
predict that they would be less likely 
than men to perceive gross alterations in 
their apparent body proportions as having 
positive or enhancing value. That is, women 
were presumed to have less need to seize 
upon arbitrary externally imposed changes 
in their body configurations as repre- 
senting a shift toward some idealized 
standard. 


Study 5A 


This study was concerned with the 
first hypothesis regarding male-female 
differences in responses to alteration in the 
sex of one’s appearance. It was considered 
that the more insecure an individual is 
about the sexual identity of his body the 
greater will be his anxiety and disturbance 
when confronted with images of himself 
that are ambiguous with regard to sexual 
categorization. If men are more insecure 
than women about their sexual identity, 


they should be characterized by signs of - 


relatively greater anxiety when con- 
fronted by a situation which introduces 
contradictions regarding the sex of one's 
appearance. 


Procedure 


In order to test this formulation, each subject 
was asked to describe his own mirror image while 
wearing a series of male and female masks. The 
subject was brought into a totally dark room an 
placed 4 feet from a full-length mirror. He was 


told to keep his eyes closed until a signal was | 


given. He was further told that a series of mass 
would be placed upon his face and that each time 
he was asked to open his eyes he would have ? 
very brief glimpse of his masked appearance in 5 
mirror, His task was to examine his image until M 
was no longer visible, then he was to close his Ye" 
and describe in as much detail as possible the 0 
pearance of his masked face. The subject was Ie, 
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a verbal preparatory signal (“Get ready") 1 second 
before he was to open his eyes and then two lights 
(75 watt) were turned on for 1 second by a timer. 
Simultaneously with the turning on of the illumina- 
tion the subject was given a Signal to open his 
eyes. Eight different rubber masks were placed 
upon the subject's face, Four were male and four 
female and were presented in random order. They 
were chosen so that their sex characteristics were 
clearly evident. When the subject described the ap- 
pearance of his masked face, his words were 
written down as verbatim as possible, 

Scoring of the subject’s descriptions was entirely 


concerned with the correctness of his identification 
of the sex of each mask, The total number of 
misidentifications was tabulated, This total could 


range theoretically from 0 to 8. 

It was presumed that conf. rontation with a situa- 
tion in which the sex of one's appearance could 
unpredietably vary would create a threat to the 
subject in proportion to his own inseeurity about 
his sex attributes. Further, it was expected that the 
more intense the threat to the subject the greater 
the likelihood that he would experience anxiety of 
sufficient magnitude to interfere with the accurate 
perception of the sex characteristics of the masks. 
In terms of the hypothesis, this meant that men 
should make more errors than women in identify- 
ing the sex attributes of the masks, 


Subjects 


Two separate samples of subjects were studied. 
Sample 1 consisted of 63 subjects (30 male, 33 
female), and Sample 2 was comprised of 78 sub- 
jects (29 male, 49 female). All were college students 
Tecruited by payment of a fee. Median age in both 
samples was 20. 


Results 


Sample 1. The median number of sex 
misidentifications in the male group was 3 
(range 0-4) and in the female group 1 
(range 0-2). As shown in Table 8, a chi- 
Square analysis confirmed the prediction 
that the male subjects would report a 
arger number of sex misidentifications 
9 the female subjects (x? = 253, p < 
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Sample 2. The median for sex misidenti- 
fications in the male group was 2 (range 
1-3) and in the female group 1 (range 
0-4). When the data in this cross-valida- 
tion sample were examined by means of 
the chi square sex misidentifications 
proved to be significantly more frequent in 
the male than female groups ( = 74, 


p < 001). 
It should be noted that an analysis of 
the specific types of misidentification 


errors in Samples 1 and 2 did not reveal 
any significant trends for these errors to 
cluster on masks of the same sex or oppo- 
site sex as the subjects. 


Discussion 


The differentiation between the men and 
women in number of sex misidentification 
errors was surprisingly sharp in two 
different samples. Men seem less able than 
Women to make valid diseriminations be- 
tween male and female sex attributes 
under the conditions set up in the present 
experiment. It must, of course, be ac- 
knowledged that the fact that the subjects 
responded to masks on their own faces does 
not insure that they identified them with 
their own appearance. The same results 
could perhaps have been obtained from 
reactions to the masks had they not been 
on the subject's own face. However, the 
fact must be considered that although a 
multitude of studies have been done of sex 
differences in responding to many kinds of 
pietures and blots, none have ever indi- 
cated that men are less successful than 
women in making valid distinctions be- 
tween that which is male and female. In 
any case, whether the results of the present, 
study could be duplicated with masks not 
worn by the subject the basie fact would 


TABLE 8 
Cut-Squarn ANALYSIS OF SEX DIFFERENCES IN MisipENTIFICATIONS OF Masks IN SAMPLES 1 AND 2 
Sample 1 Sample 2 
Male Female xi Male Female x 
m .2* 18 15 7.4* 
Sex misidentifications 3 1 M a 11 34 


Mes above median; L = at median or below. 
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remain that men evidence more disturb- 
ance than women in making the male- 
female discriminations required. One should 
also note that the relatively greater num- 
ber of errors made by the men in this 
unstruetured situation is opposite to the 
usual finding that women make more errors 
than men in vaguely defined judgmental 
situations (eig., Witkin et al., 1954). 


Study 5B 


The hypothesis was examined that 
women are more aecepting than men of 
their immediate body attributes and 
therefore less likely to interpret gross 
alterations in their appearance as repre- 
senting "improvement" in the direction of 
some idealized standard. Stated in another 
way, it was expected that men would ex- 
ceed women in reading desirable implica- 
tions into visual transformations of their 
bodies. This hypothesis was derived, first of 
all, from the already stated view that a 
woman feels more secure about, and basi- 
cally accepting of, her body than a man 
because she can more clearly relate its 
attributes to her primary social role. 
Secondly, it was considered that women 
devote a good deal of energy to experi- 
menting with cosmetics and various types 
of clothing in an effort to arrive at a “best 
appearance,” whereas men are restricted 
by custom to a minimum of such experi- 
mentation. Thus, women have a greater 
opportunity than men to “act out” their 
fantasies about how they would like to 
look to others. This would provide them 
with a more realistic experiential basis for 
deciding what improves their appearance. 
Also, it would mean that they would have 
fewer unexpressed impulses relating to the 
alteration of their appearance, and there- 
fore would have less need to capitalize on 
wishful opportunities for transformation of 
their bodies. 


Procedure 


In order to provide subjects with an opportunity 
to react to gross alterations in their appearance 
they were asked to stand 4 feet from a full-length 
mirror and to view themselves while wearing lenses 
that changed their apparent proportions. One set 
of lenses was designed to produce obvious lengthen- 


ing of the vertical axis of the body. They con- 
sisted of a pair of equivalent meridional afocal 
iseikonie lenses of 14% magnification (right eye 
and left eye—14% [M = 120] meridional afocal 
lenses at axis 180°). Their overall effect was to 
make the subject look taller and thinner. A sec- 
ond set of lenses was used which produced obvious 
widening in the horizontal axis. Thev were com- 
prised of a pair of equivalent meridional afocal 
iseikonie lenses, of 14% magnification (right eye 
and left eye—14% [M = 1.20] meridional afocal 
lenses at axis 90°). Generally, they confronted 
the subject with an image of himself which was 
shorter and wider than usual. 

The subject was instructed to observe his mirror 
image and to describe the ways in which it ap- 
peared to be altered. Upon completion of his 
description which was written down as verbatim 
as possible, he was asked to imagine the kind of 
person his altered appearance made him resemble. 
Responses were obtained first for the vertically 
and then for the horizontally distorting lenses. 

The protocols were scored by rating the sub- 
ject’s description of his altered appearance as favor- 
able or not favorable. Two judges who had no 
knowledge of the hypothesis under consideration 
attained 86% agreement in their classification of 
the responses for the total sample. Disagreements 
were later resolved by joint discussion. 

Examples of responses judged as favorable are 
as follows: Abraham Lincoln, movie star, agile, 
athletic, like a model, tall and slim. The following 
are illustrative of responses judged as unfavorable: 
lazy, fat, clown, weak, old maid. 


Subjects 


There were 81 subjects (31 men, 50 women). 
They were college students whose median age was 
20 years. 


Results 


Without exception, all subjects detected 
the lengthening impact of the vertical 
lenses and the widening effect of the hori- 
zontal lenses. However, there were many 
individual differences in the interpreta- 
tions that were placed upon these changes, 
Some subjects greeted them as highly de- 
sirable (“I wish I looked like that”), 
whereas others rejected them as “ugly” and 
alien. 

As can be seen in Table 9, the men were 
significantly more often approving than 
the women of the changes they observed in 
their mirror images. The differences were 
highly significant for both the vertical 
(p « .001) and horizontal (p < 
conditions. It was the men who seemed t0 
be intrigued with the potential improve 
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TABLE 9 


Cut-Square ANALYSIS OF SEX DIFFERENCES IN RESPONSE TO VERTICAL 


CHANGES IN MIRROR Image 


Vertical 


Horizontal 
Male Female * Male Female " 
Favorable 19 6* 20.8* 17^ u j "TS s 
Other 12 42 11 39 


^ Only 48 female subjects are reported because 2 did not 
> Only 28 male subjects are reported 
1, 


*p<.001 


ment in body form suggested by the novel 
mirror image. Typically, this potential im- 
provement was defined in terms of greater 
strength or foreefulness. 


Discussion 


The sex misidentification data and the 
results from the lens distortion procedures 
were congruent with the view that women 
have a more clearly articulated body con- 
cept than men. The sex misidentification 
data are rather unequivocal. However, one 
could debate an alternative explanation for 
the lens findings. Is it possible that the 
Women, in rejecting the lens changes, were 
actually evidencing anxiety about perceiv- 
ing gross alterations in their appearances? 
Perhaps the more favorable attitude of the 
men toward such alterations was indicative 
of their ease in accommodating to them? 
These possibilities cannot be dismissed, but 
they are contradicted by the fact that 
Women are generally more daring and less 
embarrassed than men in exhibiting them- 
selves publically in novel clothes styles. It 
Should also be pointed out that the favor- 
able reactions of the men to their altered 
Images occurred whether these alterations 
Mvolved becoming taller and thinner or 
Shorter and wider. That is, even though the 
two classes of alteration were directly 
opposite in character they both evoked 
favorable reactions from the men. This 
*Ppears to be an expression of a diffuse set 
rather than of a discriminating openness to 
new body experiences. 


GENERAL CONCLUSIONS 


3 number of categories of sex differ- 
n 


laton in body concept have been ex- 


e t participate in the vertical distortion task. 
use 3 did not participate in the horizontal distortion task 


plored. It was intended to demonstrate 
that in addition to sex differences involving 
the so-called phallie-nonphallie dimension 
which has been described there are other 
differences that are perhaps linked with 
the eultural roles assigned to the male and 
female. Evidence has been presented that 
women have more anxiety and uncertainty 
about their legs than men, and it was suc- 
cessfully predicted from this fact that their 
legs would be relatively less activated (in 
terms of skin resistance level) than those of 
men. The theory was offered that such leg 
differences in the body scheme are a func- 
tion of the fact that women are made to 
feel that mobility and movement, which are 
of course closely associated with one's legs, 
have potentially dangerous consequences. 
Data were also presented that indicate a 
small but consistent tendency for women 
to experience their body boundaries as 
more definite and articulated than do men. 
A possible explanation for this finding was 
formulated in terms of the idea that the 
culture spells out clearly for the woman 
how her body is related to the fulfillment 
of her principal life goals, whereas the man 
finds it difficult to associate his body 
attributes with what is required of him 
for success and attainment. That is, wo- 
men have clearer criteria for conceptualiz- 
ing their bodies as psychological objeets. 
Additional support for this view was offered 
by findings which demonstrated that men 
are more disturbed than women when per- 
ceiving their mirror images in a situation 
which introduces conflict as to the sex at- 
tributes of their appearance. In still an- 
other study it was shown that whereas de- 
gree of body awareness in women is linked 
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with the definiteness of the body image 
boundary, it seems in men to reflect the 
prominence of gastrointestinal experiences. 
This implies that body awareness is a more 
mature manifestation in the female than 
in the male. Perhaps this is a function of 
the fact that it is an expected part of the 
female’s role to focus attention upon her 
body. For a woman not to be “body aware” 
is to signal lack of femininity. By contrast, 
men are expected to be muted in the dis- 
play and awareness of their bodies. Cur- 
rent standards of mature and successful 
male behavior do not assign much signifi- 
cance to body awareness, as such. 

The studies just reviewed suggest that 
there exists a speetrum of sex differences in 
body concept which is related not only to 
obvious matters of anatomy but also to 
particular cultural definitions of mascu- 
linity and femininity. It is likely that each 
culture’s arbitrary concepts of mascu- 
linity-femininity may result in specific 
sex differences in body image. Thus, in a 
culture which emphasized female mobility 
and male passivity there might be a re- 
versal of the present findings which indicate 
that anxiety about the leg region is greater 
in women than in men. Or in a setting 
where masculinity was primarily expressed 
via display of body strength and agility 
(e.g, as might be true of a warrior) body 
awareness in the male might prove not to 
be related to gastrointestinal sensations 
but rather to the degree of articulation of 
his body boundary. 

This perspective which relates sex dif- 
ferences in body concept to the values of 
the culture is a logical derivative of a 
position outlined elsewhere (Fisher & 
Cleveland, 1958) which proposes that an 
individual's body attitudes reflect in body 
terms the important values and identifica- 
tions he has evolved. From this view a 
man's concept of his body size might be 
significantly influenced by the degree to 
which he is identified with an inferior de- 
preciated role. Or his degree of awareness 
of his mouth might be an expression of at- 
titudes he has learned about incorporating. 
Quite analogously, members of each sex 


may adopt specific attitudes toward their 
bodies which mirror the division of fune- 
tion and status for the sexes typifying their 
particular culture. 

The point should be made that the over- 
all data do not demonstrate a generalized 
superiority in body concept for men. 
There has been a tendency in terms of 
Freud’s speculations and Witkin’s observa- 
tions to assume that men display better 
integration and more effective organization 
of the body image than do women. How- 
ever, the present results raise the opposite 
possibility that in many ways women 
have less difficulty than men in making 
psychological sense of their bodies. 

It is not farfetched to speculate that the 
sex differences in body concept which have 
been discovered may provide useful leads 
and methods for studying sex-role prob- 
lems within each sex. There has been little 
success in finding dependable techniques 
for measuring degree of masculinity or femi- 
ninity. It is possible that measures based 
on body feelings and attitudes are par- 
ticularly sensitive to the masculinity- 
femininity dimension. Thus, an evaluation 
of how an individual regards certain areas 
of his body or his reactions to the percep- 
tual alteration of his body may prove to be 
sensitive indicators of the kind of sex role 
he has learned. 


SuMMARY 


A series of studies has been presented 
designed to examine sex differences in body 
perception and body concept not directly 
related to phallic-nonphallic distinctions. 
The following were the principal findings: 

1. Men proved to be more receptive than 
women to the perception of aniseikonically 
induced alterations in the appearance of 
their legs. This was supportive of findings 
reported by Wittreich and Grace and may 
be interpreted as congruent with the view 
that women have relatively high anxiety 
about their legs as a consequence of the 
negative view taken by the culture toward 
mobility in space by the female. 

2. The demonstration of such 
difference in  aniseikonic perception 0 


a sex 
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one’s legs suggested that women are in- 
clined to minimize the prominence of their 
legs in the body scheme. This, in turn, 
resulted in the prediction that females 
would be characterized by relatively less 
physiological activation of the legs (in 
relation to an upper body sector) than 
would men. The hypothesis was confirmed 
in adult subjects, but only partially sup- 
ported in a group of children. 

3. Assumptions regarding the superiority 
of the male to the female in body concept 
were contradicted by the finding that 
women obtain significantly higher Barrier, 
lower Penetration, and higher Barrier 
minus Penetration scores than men. Women 
appear to have a more distinct concept of 
their body boundaries than men. 

4. It was further shown that for women 
the prominence of one's own body in the 
perceptual field is significantly and posi- 
tively linked with boundary definiteness, 
whereas for men it proved to be positively 
related to degree of awareness of gastro- 
intestinal sensations. These findings indi- 
cate that body awareness is a resultant of 
different variables in men and Women and 
also imply that it is more likely to be as- 


sociated with a clearly articulated identity 
in the latter, 

5. The fact that the data did not seem 
to support the usual suppositions about 
men having a more clearly defined and 
stable body concept than women stimu- 
lated two other studies of the issue, One 
demonstrated in two different samples of 
subjects that men make more errors than 
women in identifying the sexes of masks 
worn on their own faces in an ambiguous 
setting. A second indicated, as predicted, 
that men were more likely than women to 
interpret lens-induced changes in the verti- 
cal and horizontal axes of their mirror 
images as improvements upon their actual 
appearance. The data from these two 
studies seem to portray women as having a 
more individuated and meaningful body 
concept than men. 

The overall results indicate that males 
and females do differ with regard to a 
number of body-image dimensions which 
are not directly related to the phallic- 
nonphallie distinction. In addition, they 
provide converging lines of evidence which 
suggest that the female may have a more 
definite and stable concept of her body 
than the male. 
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Personality has been assessed by peer reputation, and projection has been 
assessed by the attribution of traits to peers and to unknown photographed 
persons, using data from 214 men and 236 women. No evidence of similarity 
projection has been found even when insight, measured in 3 different ways, 
has been taken into consideration. Contrast, predicted from adaptation- 
level theory, has been found for the traits ' 'gullible," secretive,“ „or- 
derly," “influential,” and "suspicious," The predicted instances of com- 
plementary projection (a form of projection following from cognition and 
learning theories) were not confirmed in general, Whereas complementary 
projection and reactivity processes could explain most of the significant 
off-diagonal projection correlations (i.e., correlations in which the person- 
ality trait and the projected trait differ), the preferred interpretation is to 
regard these also as showing a contrast process in which assertive and ex- 
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ploitative persons judge others to be passive and gullible. 


T= study was undertaken both be- 
cause of the importance of the concept 
of projection in personality theory and be- 
cause learning and cognition theories also 
predict such distortions in judgment. 
Projection thus could be a central concept 
in psychology, potentially capable of 
joining our laboratory- -developed theories 
with the fascinating considerations of hu- 
man personality which continue to be the 
fountainhead of interest in our field, This 
centrality is felt to justify both the presen- 
tation of our results even when these are 
disappointing and the discussion of theo- 
retical considerations even when the data 
Presented do not increase their credibility. 
In the setting of this research, projection 
is measured by a correlation between a 
Person’s reputed personality traits and the 
idiosyncrasies in the traits he attributes to 
others. Theories of acquired behavioral 
dispositions, as represented in social cogni- 
tion, learning, and perception, predict a 
variety of types of projection for this 
E—————— 
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setting. In general, they favor a comple- 
mentary relationship rather than a simi- 
larity one, although panglossian projection 
and cassandran projection are also possi- 
bilities. In completing the consideration of 
processes that would generate a reputa- 
tion-attribution correlation, good theoretical 
cases can also be made for contrast and 
reactivity. The dispositional theories lead- 
ing to these diverse and often contradic- 
tory predictions will be discussed first, fol- 
lowed by a presentation of the research 
methods and results. 


EARLY MEANINGS OF PROJECTION 
AND THEIR SIGNIFICANCE 


Psychological meanings for the noun 
projection and the verb to project were 
already a part of the common vocabulary 
of European scholars when Freud first used 
them. It seems clear that both primary and 
secondary meanings evolved from the 
study of optics, the transfer and reproduc- 
tion of images through the projection of 
light rays. This is the origin of “projective 
geometry,” and of the “projector” as lens 
or other device for throwing an image on a 
sereen. The camera obscura, the oldest of 
such devices, was a major intellectual pre- 
occupation for as varied a range of schol- 
ars as Roger Bacon, Francis Bacon, Da 
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Vinci, Kepler, and Newton. Perhaps be- 
cause the study of optics was central to 
scientific inquiry, optical phenomena be- 
came prominent as a source of analogies 
for the expression of other ideas. Such 
analogizing is evident in Francis Bacon, in 
1620, who discussed the psychology of 
bias, the false idols or images of the mind: 


For the mind, darkened by its covering the body, 
is far from being a flat, equal, and clear mirror 
that receives and reflects the rays without mix- 
ture, but is rather an uneven mirror which im- 
parts its own properties to different objects and 
distorts and disfigures them [Bacon, 1853, pp. 207, 
390]. 


Within this same family of analogies, the 
words to project and projection came to 
mean the external (objective) referral of 
central-nervous-system events in percep- 
tion, with or without veridicality in such 
reference. James (1890, Vol. 2, pp. 31-35, 
228-231) gives us a good sample of such 
usage, citing, among others, Bain, 1855; 
Taine, 1870; and Schopenhauer, 1847. He 
uses the verb to project incidentally in a 
discussion of hallucination (James, 1890, 
Vol. 2, p. 115). Sully (1881, pp. 63, 111, 113) 
also gives several usages in which the 
source of central-nervous-system events is 
mistakenly ascribed to an external reality 
which in fact does not exist. It is clear that 
the modern connotation of misperception 
was already present. 

The Ozford English Dictionary defines 
projection (in Meaning 9) as 


a mental figure or image visualized and regarded 
as an objective reality. 


Project (in Meaning 10, as a transitive 
verb) is not defined, but is illustrated by 
these two pre-Freudian uses: from Robert- 
son’s Sermons of 1850, 


Then we project everything stamped with the 
image of our own feelings; 


and from Harlan’s Eyesight of 1879, 
An excited or disordered brain may project some 


phantasm of its own conjuring...and see it as 
distinetly as if it were a tangible object. 


In the 1954 Merriam-Webster Dictionary 
the bulk of the psychological meanings 
have this pseudoperceptual connotation: 
Project (vt; 5) 


to externalize and regard as objective or outside 
of oneself, as a sensation, image, or desire. 


Projection (6) > 


Act of externalizing or of perceiving a mental 
object as spatially and sensibly objective, also, the 
object projected. 


(12) 


The act of externalizing or objectifying what is 
primarily subjective. 


Only in 12b do we get the limited. “simi- 
larity" notion. 


The ascribing of one's own thoughts, wishes, in- 
hibitions, and faults to objects or persons in the 
environment, 


This limitation to a similarity usage is not 
implied even in Rickman’s (1937) effort to 
provide an orthodox psychoanalytic defini- 
tion of projection: 


ascribing mental processes that are not recognized 
to be of personal origin to persons or situations 
in the outer world. 


The visual afterimage may be taken as 4 
prototype for the pseudoperceptual use of 
the term projection. Because of an after- 
image, one may "project" upon a blank 
wall an image which is not objectively 
there. The visual afterimage prototype 
and the older uses illustrate three impor- 
tant aspects of projection. (a) There is an 
external aseription of the image. The pro- 
jection is not recognized as such by the 
projector. He is unaware that he contrib- 
utes this content. He projects in the course 
of trying to describe external reality. From 
this comes the importance in projection 
research of a phenomenally objective task 
(Campbell, 1950, 1957; Campbell & Bur- 
wen, 1956). The judgment of peers and of 
photographs, as presented to respondents in 
the present research, represents such a? 
objective task assignment, while many 
projective tests do not. (b) The projected 
content correlates with some aspect 0 


Vanities or Prosecrion 3 


projector’s person, be it transient satiation 
patterns on his retina or more permanent 
aspects of his personality. (c) In most 
cases of projection in which we are inter- 
ested, the aspect of personality correlated 
with the projection is a product of past 
experience, and through this the projected 
content is correlated with past external 
realities. The afterimage which one now 
projects upon an objectively homogeneous 
grey wall is a function of a real external 
stimulus pattern which was a significant 
part of one’s past experience. Of course, in 
fantasy expression past experience is often 
elaborated, distorted, or exaggerated; but 
the emphasis here is on the relation be- 
tween the contemporary perception and a 
stored veridieal representation of past ex- 
perience. In other words, though typically 
defined as a correlation between personality 
and misperception, projection also implies 
a correlation between misperceptions of 
the present external objects and veridical 
perception of significant external objects of 
the past. Thus it corresponds to transfer 
and generalization processes in learning 
studies and to the transference phenomena 
of the psychotherapeutie situation. 


TYPES or PROJECTION REFLECTING 
DisposirionaL TRANSFER 


Complementary Pro jection 


We have in psychology and in other 
Social sciences, a great number of concepts 
referring to the residues of past experience 
às retained by the individual and as influ- 
*heing his perceptions and actions. The 
Present project stems from an attempt to 
catalogue and integrate these concepts 
(Campbell, 1963) with particular emphasis 
"pon resolving the conflict between cogni- 
tive and behavioristie terminologies. The 
assumption is made that all of our disposi- 
tional theories make relevant predictions 
lor the problem setting of any one disposi- 
tonal construct. Point c, above, seems to 
Place the concept of projection among such 
*equired dispositional constructs. The dis- 
Positional theories of social perception and 
of learning ought, therefore, to make rele- 
vant predictions about projection. They 


should specify particular relationships be- 
tween the personality traits of the perceiver 
and his misperceptions of other persons. It 
turns out that applied at their simplest 
level, both social cognition and learning 
theories predict the same general relation- 
ship—the attribution of traits or properties 
to objects which justify or "explain" one's 
actual behavior toward them. We label this 
type of relation between a person's per- 
sonality and his description of the social 
world complementary projection. Let us 
consider in order its derivation from social 
cognition theory and learning theory. 
Complementary Projection and Social 
Cognition Theory. Most, if not all, of the 
contents of consciousness are "perceptual" 
or "quasi-perceptual" in nature, portraying 
external objects or events, and occurring in 
the mode of visual or auditory imagery. If 
we can judge from the studies of cortical 
excitation (e.g, Penfield & Rasmussen, 
1950), conscious experience is a concomi- 
tant of neural activity in many parts of 
the brain. In the sensory projection area 
raw sensations, meaningless flashes of light, 
fragments of sound, and fragmentary tac- 
tile experiences may be activated. Mean- 
ingful conscious experiences come from 
other parts of the brain and represent 
memory or the momentary sensory input 
from the contemporary external environ- 
ment filtered through the association areas 
and thus mixed with engrams from the past. 
Such conscious experiences are quasi-per- 
ceptual in nature; and it is about these, or 
in analogy with these, that the growing 
consensus of social-pereeptual or social- 
cognitive theory has emerged. Perception 
in this sense refers to an image of a present 
object which has been encrusted, enhanced, 
or given meaning by the learned values and 
connotations associated with it. The neural 
input from the sense receptors has been 
filtered through the association areas by 
the time such conscious experience takes 
place. The learning associated with the 
external stimulus is thus embodied in the 
person’s perception of it. His way of view- 
ing an object contains or implies his 
learned ways of responding to it. 
The typical program of this perceptual 
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or cognitive social psychology is to diag- 
nose the person’s phenomenal field (by in- 
terviewing him for example) and to relate 
these conscious contents to behavior, ac- 
tion, locomotion, ete. Usually it is not the 
phenomenal field of the moment, but more 
enduring idiosyncrasies in viewing the 
world, of valuing objects, ete., which are 
involved. From several theoretical efforts 
of this type comes a remarkable uni- 
formity of predictive rule. According to 
Lewin (1936, 1951) behavior is a function 
of the “life space,” which can be regarded 
as a codified “perception” of the relevant 
aspects of the world. Murphy (1947) has 
spoken of the “unity of perception and 
action”; Sherif and Sherif (1956) of the 
“unity of experience and action,” connoting 
by experience conscious awareness. Asch 
(1952, p. 159) has used the dramatically 
strong phrasing “isomorphism of experi- 
ence and action.” While he uses the con- 
cept explicitly in a very limited setting, it 
seems convenient to extend it to his more 
general point of view, as expressed in this 
quotation, 


We act and choose on the basis of what we see, 
feel, and believe.... When we are mistaken about 
things we act in terms of our erroneous notions, 
not in terms of things as they are [pp. 64-65]. 


For all of these theories, behavior is cor- 
related with conscious experience in a one- 
to-one fashion. The perception or the 
experience contains or already has repre- 
sented in it the learned determinants of 
behavior. Consider a schematic neurology 
in which the brain circuits are strung out 
in a linear message flow having as its major 
stages receptors sensory projection areas, 
association tracts, and motor nerves, At 
what stage in this series is conscious ex- 
perience a concomitant of nervous activity? 
The principle of isomorphism of experience 
and action seems to say that the conscious 
experience social psychologists are inter- 
ested in occurs at the very terminus of the 
association areas, with no further associa- 
tion tracts intervening to reduce the per- 
fect correlation between experience and 
action. 
These 


social-perceptual 


concepts are 


close to the older notions of projection. To 
apply them to the correlation between a 
person’s personality traits and the traits he 
exaggeratedly perceives in others, it is 
necessary to interpret a person’s traits as 
corresponding to his actions. In our re- 
search setting, at least, the trait ratings 
which a person receives must reflect his 
behavior as observed by others. The social- 
perceptual prediction is that his behavior 
corresponds to his perception of the world. 
The traits he ascribes to other persons 
represent his perception or experience of an 
important segment of that world. Thus, if 
a person mistakenly perceives that he is 
surrounded by hostile persons, he should 
respond accordingly, perhaps behaving 
with an anxious or retaliatory hostility and 
thereby gaining the reputation of a hostile. 
If he mistakenly perceives everyone to be 
friendly, he should behave in a way appro- 
priate to that perception, responding in a 
confident, friendly fashion. Taking the 
social-perceptual orientation to heart, we 
should ask ourselves whenever we meet & 
person with a strongly idiosyncratic way 
of behaving: What kind of a mistaken view 
of the world, what kind of a phenomenal 
field, would lead him to behave in this way? 
Does this rebellious and touchy person sce 
others as stuffed-shirts trying to dominate 
him? Does this generously bossy person see 
others as incompetent and in need of some 
sound advice? Does this secretive indi- 
vidual see all others as interested in prying 
into his personal affairs? Does this stingy 
person see others as greedily trying to take 
his goodies away from him? The theory 
has not yet spelled out the correspondence 
between perception and action in this de- 
tail. Lewin, in his life-space diagram, pro- 
vided only two kinds of significant per- 
ceptions (positive and negative valence 
related to two kinds of actions (locomotion 
toward and away from). From these we 


can at least predict that persons with ap- 


proaching tendencies will perceive others as 
of positive valence; persons with avoidant 
tendencies will perceive others as having 
negative valence. However, when this same 
general orientation is combined with iol 
wisdom, we ean fill in many instances 0 


; 


| 


Vantertes or Prosecrion 


more specifie predictions. Some of these are 
presented in Table 1 under the column 
headed Complementarity. (Other columns 
of Table 1 present predictions derived from 
alternative mechanisms which will be dis- 
eussed below.) 

The prediction from social perception 
theory thus turns out to be equivalent to 
what Murray (1933) called “complemen- 
tary apperceptive projection” in psychol- 
ogy’s first explicit use of a projective test. 
In this classic study, “The Effect of Fear 
on the Estimates of the Maliciousness of 
Other Personalities,” Murray found that a 
frightening game of “murder” increased 
girls’ tendency to judge unknown photo 
persons as malicious, rather than increasing 
their tendency to see the people as friendly 
and protective, as wishful thinking (here 
called panglossian projection) would have 
made them do. 

While in neither source of the theory is 
temporal priority or causality necessarily 
invoked, there does seem to be an implicit 
difference between these illustrations of 
them. The social-perceptual orientation 
sees the misperception as causing the char- 
acteristic behavior. Note in particular the 
quotation from Asch. Murray, however, 
implies the opposite relation: once the 
general mood or reaction tendency is es- 
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tablished, the person then perceives stimuli 
to be of such a nature as to justify the 
mood. Whenever the projeeted content is 
interpreted as rationalizing or justifying 
the person’s response tendencies, comple- 
mentary projection as described by Mur- 
ray is imputed. In Freudian discussions of 
projections this is clearly a frequent inter- 
pretation, though not the only interpreta- 
tion. Thus, the person with an amorphous 
guilt and anxiety, produced by fantasied 
or real actions long since repressed, will 
perceive newly met persons in his present 
environment as accusing him of sins, The 
own trait of anxiety and the projected 
trait of accusation stand in a comple- 
mentary relationship to each other. The 
projected content rationalizes and explains 
away the anxious foreboding, rather than 
causing it or being antecedent to it. For 
our present purposes, however, either 
causal direction represents complementary 
projection. 

Complementary Projection and Learn- 
ing Theory. A learning-theory approach 
to projection could operate on many levels 
of complexity. For example, it could be 
alleged that any child who hits upon the 
tu quoque accusation in dealing with 
parents (“But Mama, you and Daddy do 
it”) gets less punishment than he would 


TABLE 1 
RELATION BETWEEN REPUTATION AND ATTRIBUTION AS PREDICTED BY VARIOUS MECHANISMS 


Reputation: A 


Attribution: Tends to see others as 


person seen by Fe 
others as Complementarity Similarity Contrast Reactivity 
1 n n 
Anxious Hostile, Critical Anxious Unanxious Fe 
Bossy Uneapable, Unin- Bossy Unbossy, Depend- Unappreciative, 
fluential ent Hostile, Stub- 
born 
Critical General unfavor- ^ Critical Uneritical Hostile, Touchy, 
ability Unappreciative 
Dependent Capable Dependent Undependent i 
Hostile Hostile Hostile Unhostile Hostile 
bsequious Influential Obsequious Unobsequious 1 m 
Cretive Prying Secretive Unsecretive Prying, Suspicious 
Stingy Greedy, Unappre- Stingy Unstingy M E 
iati ostile 
ciative = i 
Suspicious Scheming, Unscru- Suspicious Unsuspicious,Gul- Hostile 
pulous lible 
Touchy Critical Touchy Untouchy "* 
*Scrupulous Gullible Unscrupulous Scrupulous Suspicious 
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otherwise. In addition, a child reared with 
siblings or in a neighborhood of children 
will be positively reinforced in many in- 
stances for saying, “It was not I, but he.” 
Thus a generalized tendency to accuse 
others of one’s own faults might be learned 
by reinforced trial-and-error behavior in 
childhood. This would result in the “simi- 
larity” projection of guiltworthy traits. 
However, the present emphasis is upon a 
simpler and more general aspect of learn- 
ing corresponding to the social-perceptual 
theory already considered. 

The learned traits of a person are the 
produets of experience. Stimulus generali- 
zation and habit transfer predict that one 
will respond to newly met persons (or to 
photos of unknown persons) as though 
they were the kind of persons toward whom 
one's dominant response tendencies were 
originally learned. Thus, a person char- 
acterized by avoidance tendencies pre- 
sumably learned these originally in contact 
with avoidworthy or punishing persons in 
childhood. He generalizes to novel persons 
by responding to them as though they too 
were avoidworthy or punitive. This expo- 
sition seems obvious for such responses as 
approach or avoidance. But the attribution 
of charaeter traits to others involves a 
special kind of response which we can char- 
acterize as "judgment" or “depiction.” To 
relate this to learning theory requires that, 
when considering articulate human beings, 
we explicitly expand our inventory of the 
relevant aspeets of the original, learned 
response syndrome. Let us take a nonsocial 
case of one-trial learning. A child gets 
burned by a hot stove. This leads to an 
association of the stove with the responses 
of withdrawal and avoidance but, in addi- 
tion and equally automatically, with the 
responses of “judging” or “perceiving” the 
stove to be “hot,” “burning,” “dangerous” 
or “bad.” These *verbalizable descriptions” 
of the stove, these “attitudes toward” or 
"perceptions of” the stove, are an intrinsic 
part of what has been learned by the ini- 
tial contiguity of the stove and pain. These 
features may not be overt in the initial 
event, but could usually be ascertained by 
the interview question, ^Well, what did you 


learn from that?" The responses, “The 
stove is hot" or “The stove is bad," are 
perhaps even more likely than, “Stay away 
from the stove." These judgmental or per- 
ceptual verbal responses are just as apt to 
transfer to a novel stovelike objeet, as is 
the behavioral or locomotor avoidance re- 
sponse. When they do, they represent un- 
warranted projections. 

As a more social example, consider a 
child to whom an adult has frequently 
caused pain. The original syndrome of 
responses learned to this adult includes 
not only avoidance and autonomie fear 
reaetions but, in addition, the judgments 
or verbalizable perceptions that the adult 
is cruel, pain inflicting, bad, malicious, 
ete. If the child then generalizes the habits 
or response tendencies from this old stimu- 
lus to new ones, it will take the form of 
judging new adults to be cruel and ma- 
licious. The anxious timidity of the child 
will be projected as the perceived cruelty 
of adults. The complementary relation 
between the trait or response tendency and 
the perception or judgment thus exists in 
the original valid learning. It becomes an 
unwarranted complementary projection 
when this old learning is transferred to à 
new stimulus to which it is inappropriate. 
Thus the very pervasive learning processes 
of transfer and stimulus generalization 
predict an equally pervasive tendency to- 
ward complementary projection. 


Similarity Projection 


The most commonly assumed mechanism 
of projection is that of similarity projet- 
tion: the trait projectively ascribed to the 
other is in reality one’s own. The blanket 
assumption of similarity projection for all 
traits will be taken in this study as a majo? 
competing hypothesis for complementary 
projection. This will be done for reasons 0 
simplicity and clarity without necessarily 
ascribing similarity projection, as used, to 
any one theoretical position. 

The most common relationship in Freud- 
ian illustrations is one of similarity, 36 
companied by repression, or lack of insig 
into one’s own traits. In many of the illus- 
trations, however, traits are involved for 
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which complementary and similarity mech- 
anisms make the same specifie prediction. 
In particular, this is true for the potent 
dimensions of love and hate. Thus, both 
mechanisms predict that those who per- 
ceive others as hateful will behave so as to 
be judged hateful. One has to consider 
traits like anxious, bossy, suspicious, and 
stingy, to generate differing predictions, 
This can be seen in more detail by com- 
paring the similarity and complementary 
predictions presented in Table 1. 

Love and hate, however, appear to be 
such basie dimensions of interpersonal 
interaction that the projective mechanism 
for all traits might understandably have 
been generalized from illustrations dealing 
primarily with these two traits. Since both 
projective mechanisms are potentially 
available as possible bases for such general- 
ization, perhaps the wrong one has been 
chosen. Interestingly, many Freudian dis- 
cussions do employ the complementary 
projection notion of misperceiving the 
World so as to justify one’s own response 
tendencies. This may be particularly clear 
in the theory of transference in which the 
patient projects onto the therapist the 
attitudes of the patient's parent, rather 
than the attitudes of the patient himself, 
€g., the guilt-ridden patient perceives the 
therapist as disapproving rather than as 
guilt ridden. The anxious patient perceives 
the therapist as hostile, not as anxious, ete. 
The Freudian presentation may be am- 
biguous, however, when translated into 
the present, research setting. One problem 
is its conceptual fragmentation of the 


Person into multiple warring entities. Thus, 


if a person is guilt ridden (depressed, 
anxious) and perceives others as accusing 
and critical, this would be judged here to 
œ an instance of complementary projec- 
tion. In a Freudian presentation, however, 
it might be interpreted as the similarity 
Projection of one fragment of one’s self, 
l6, one’s hostile, self-judging superego. 
is does not seem essentially different 
from the learning-theory notion of gener- 
alizing from one's hostile, judging parents 
Who are internalized in the archaic super- 


€80) to contemporary adults. 


Further ambiguity arises from the use 
of the term projection within F reudian 
theory. Whereas Freud (1955, p. 64) him- 
self may have used the term projeetion 
more broadly, it has sometimes been used 
solely to denote a specifie defense mecha- 
nism. In this latter usage, it has more con- 
sistently been given the limited similarity 
meaning accompanied with denial and lack 
of insight (Freud, 1937). Thus, while most 
of the responses elicited by a standard 
clinical tool such as the Thematic Apper- 
ception Test (TAT) may represent pro- 
jections, a much smaller portion of these 
projections would represent the operation 
of the defense mechanism. Nevertheless, 
even in the case of the more restrictive 
defense mechanism usage, it could still be 
argued that the wrong mechanism has been 
chosen. For instance, in the classical psy- 
choanalytie presentation of paranoia, la- 
tent homosexuality is characteristically 
interpreted as an underlying cause, and 
projection is the major defense mechanism 
used to reduce its threat. The paranoid 
represses his own homosexual tendencies 
and sees the world as full of homosexuals. 
The crucial question is how he sees these 
homosexuals as behaving. Does he see them 
as passive, latent homosexuals who like 
himself are awaiting or fearing seduction— 
similarity projection—or does he see them 
as actively trying to seduce him and 
thereby justifying his fears of homosexual 
assault—complementary projection? 

Research putting the similarity and 
complementary hypotheses in competition 
is relatively lacking. Murray (1933) did 
not offer his subjects rating scales on the 
timidity or fearfulness of the photographed 
persons and thus gave similarity projection 
no opportunity to appear. Sears (1936) set 
out to confirm similarity projection and 
used an analysis which only allowed simi- 
larity, or its opposite, contrast projection, 
to appear. For his simple correlations be- 
tween reputation scores and mean attribu- 
tions, only contrast appeared (i.e., negative 
correlations) and this significantly so for 
the traits of orderliness and bashfulness. 
(His correlations for subgroups separated 
by degree of insight are interpreted as 
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artifacts, as explained in the Analysis and 
Results section.) Hornberger (1960) put 
similarity and complementary projection 
into competition, using experimentally in- 
duced fear of electric shock. The subjects 
were given a foreed choice among adjee- 
tives in describing photographs. Even 
though the fear induced was not associated 
with persons, complementary projection 
was found rather than similarity. (No pro- 
jection, instead a suppression of both sets 
of projective adjectives, was found as a 
result of sex arousal.) Epstein and Smith 
(1957), measuring sex drive through re- 
ported sex activity, found support for 
complementary projection, although their 
setting was one in which similarity and 
complementary projection do not make 
clearly different predictions. Those men 
high in sex drive perceived photographed 
females as more sexually attractive to a 
highly significant degree. Unfortunately, 
they were not asked to rate the strength 
of the sex drive of the photographed per- 
sons (similarity projection). Probably this 
rating would have correlated very highly 
with the attractiveness rating. In a study 
which did put similarity and comple- 
mentary projection into competition, Fesh- 
bach and Feshbach (1963) primarily found 
support for complementary projection but 
possibly for similarity projection as well. 
They aroused fear among boys and found 
the complementary projection of malicious- 
ness onto photographs of men and boys. A 
weaker degree of maliciousness was also 
attributed to photographs of women and 
girls, but fright was not attributed to any 
of the photographs. In a second study 
maliciousness was only attributed to men, 
whereas the similarity projection of at- 
tributing fright to boys was almost signifi- 
cant. While the outcome most strongly 
supports complementary projection, there 
is the additional suggestion that the at- 
tribution of the complementary trait is 
selective. It is directed toward the type of 
target most capable of producing the 
subject’s present motivational state. The 
frightened boys most consistently attrib- 
uted maliciousness to men rather than 
uniformly attributing it to all targets. 


— 
Some additional aspects of social per- 
ceptual theory such as the concepts of 
autism (Murphy, 1947) and perceptual 
defense (Bruner & Postman, 1948) ean 
also be extended to the projective situation, 
These concepts agree with the pervasive 
common-sense notion of distorted percep- 
tion known as "wishful thinking." It is 
here called panglossian projection, i.e., the 
tendency to perceive this as the best of all 
possible worlds. When applied to the rela- 
tion between attribution and reputation, 
panglossian projection makes predictions 
which to some extent differ from those 
derived from either complementary or 
similarity projection. For negative traits it 
makes predietions opposite to complemen- 
tary projection. Whereas complementary 
projection predicts that the anxious person 
will see others as forboding and hostile, 
panglossian projection predicts that the 
anxious person will see others as assuaging 
and friendly. For positive traits, panglos- ' 
sian predictions are less clearly opposite to 
complementary predictions. For instance, 
consider the unanxious, calm person. While 
complementary projection predicts that he 
sees others as helpful, friendly, and un- 
hostile, the opposite relation of seeing oth- 
ers as threatening, hostile, and forboding 
does not follow from panglossian projec- 
tion. Rather, the wishful, rosy view of 
world should prevail. By arousing the 
negative trait of fright, Murray (1933) put 
panglossian projection into competition 
with complementary projection. Rather 
than seeing the unknown photographed 
persons as malicious or frightening, 
girls could have projected the kind of 
traits that would make the world seem f 
of persons who would protect frightened 
children and who would assuage their n 
for reassurance. Thus, his outcome argues 
against panglossian projection. ! 
On the other hand, if we demand a strict 
derivation from perceptual defense, it 5 
not clear that panglossian projection should 
specify the particular content of the pro 
jeetion beyond insisting that it be pleasant. 
For instance, in considering the coed 
whom the word penis is tachistocopicall¥ 


esented, perceptual defense only predicts 
ir difficulty in "seeing" the word. It does 
Kt predict that her intrusion errors will be 
which specifically protect her from 
sure to the threatening stimulus. Thus, 
é substitution of pants (which in this 
functionally cover and hide the 
ening object) is no more likely than 
substitutions such as PENCIL, PENNY, 
» or "I couldn't see anything." 
these considerations allow greater 
lency for finding support for panglossian 
jection, the Murray outcome neverthe- 
iS remains negative. 
In considering reputation-attribution cor- 
tions, however, regardless of whether 
is willing to assume specific threat- 
ated wishful distortions or not, the 
resentations of panglossian predictions 
complicated by the lack of bipolar 
try. As indicated, while it is plausi- 
‘that anxious persons see others as non- 
®, it is not plausible on panglossian 
nds that nonanxious persons see others 
ile. For these reasons, panglossian 
tion is not systematically repre- 
ited in the present study. 


ssandran Projection 


mother projective mechanism can be 
fived from social-perceptual theories of 
lance (Blum, 1954) in much the same 
"that panglossian projection is deriva- 
from perceptual defense, When ex- 
d to the projective situation, vigilance 
esponds to the misperceptions of the 
mist. Here, this tendency to see evil 
“misfortune everywhere is termed 
andran projection. However, the elab- 
of cassandran predictions is made 
t for much the same reasons that 
anglossian predictions unclear. On 
Sense grounds, the projected evil 
Probably not be specifically related 
Subject’s own good traits. Rather, 
ould be ubiquitously attributed re- 
S of which good traits the projector 
sess. Furthermore, the lack of 
Symmetry of predictions once again 
ediction of reputation-attribution 
ms infeasible. Thus, cassandran 
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ection, too, is 
EN mu systematieally tested 


Orme Macuavisus GixxaaTiNG 
PnosscrioxLikE Jupogxr 
Exnnons 


Starting not from dispositional transfer 
theory, but looking at the possible sources 
of attribution-reputation correlations re- 
gardless of whether or not these be projec- 
tive, two other processes generating such 
correlations must be noted. The h 
sized mechanisms are of such a nature that 
the attribution-reputation correlations gen- 
erated would reflect contemporary stimula- 
tion rather than enduring misperceptions, 
They would reflect observations of the 
present peer group being judged which, 
relative to the judge, are valid and accu- 
rate. Projected content reflecting only the 
personality-forming residues of experience 
with past persons would be absent. 


Contrast 


For those traits referring to recurrent 
observable decisions, and for which bipolar 
descriptive terms are appropriate, applica- 
tion of an aspect adaptation-level theory 
(Helson, 1959) generates a prediction of 
contrast errors somewhat as it also predicts 
contrast illusions in psychophysical judg- 
ments. Take, for example, the continuum 
of thrifty-wasteful. In frequent major and 
minor decisions of purchase, discard, and 
use each person makes choices relevant to 
this continuum. The individual's typical 
threshold of decision on this dimension may 
be likened to a neutral point. Decisions 
deviating from this level in one direction 
would be regarded as too wasteful and in 
the other direction as too penurious; and 
decisions at the neutral level would be re- 
garded as just right, neither penny-pinch- 
ing nor wasteful. Expanding this to a 
group of persons observing each other's de- 
cisions, and validly noting the differences, 
the phenomenon of contrast projection is 
generated. Those at one extreme on the 
decision continuum will be epitomized by 
that polar description by their fellows, 
They in turn will characterize most of 
their fellows by the opposite pole. This 
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phenomenon would seem most likely to 
occur for traits representing parallel or 
joint reactions of persons to a common en- 
vironment, rather than reactions to each 
other as stimuli. It would seem likely to 
occur for such trait dimensions as orderli- 
ness, thriftiness, cautiousness-recklessness, 
persistence, industriousness, boldness-bash- 
fulness, and the like. In addition, contrast 
errors would seem most likely to be found 
in the judgments of familiar persons. The 
judgments would represent valid relative 
knowledge of the position of these persons 
in relation to the perceiver, even though, as 
absolute judgments they would be invalid. 
This likelihood of stronger distortion in 
absolute judgments of well-known persons 
stands in contradiction to the previously 
presented projective mechanisms where 
greatest distortion is predicted for un- 
known persons or ambiguous situations. 
Thus, even in spite of Sears’ (1936) prior 
designation of this type of error as a form 
of projection, we are somewhat hesitant to 
class it among the previously considered 
projective mechanisms. If, however, the 
contrast errors were indeed transferred 
from well-known to novel persons, con- 
trast would belong among other varieties 
of projection utilizing dispositional transfer 
mechanisms. 

In the most important prior study in this 
area, Sears (1936) discovered a tendency 
toward contrast projection for the traits of 
disorderliness and bashfulness, e.g., dis- 
orderly men tended to describe others as 
orderly. Murray (1938) found the same 
thing for ratings of the need for order by 
psychologists, this being the only strong 
projective correlation on the part of his 
raters which he obtained. Marks (1943) 
obtained a contrast correlation between 
judges’ own skin color and the judgments 
made of others’ skin color, providing es- 
sentially an adaptation-level or neutral- 
point interpretation. 


Reactivity 


A correlation between one’s traits and 
the traits he sees in others can emerge from 
the reactions the others make to one’s own 
traits. Thus, a domineering person may 


create reactions of avoidance on the part of 
his fellows. If he then judges his fellows to 
be more unfriendly than other judges do, 
this is not a false projection on his part, 
but a valid report of their reaction specif- 
ically to him. He reports his fellows differ- 
ently than does the receptive person, be- 
cause in reaction to his stimulus value they 
are in fact different. This mechanism is not 
technically projective, but our data-collec- 
tion focus is upon the correlation between 
a person's reputed personality and the 
traits he ascribes to others. This is clearly 
a mechanism generating such a correlation. 

For the traits of love and hate, the 
generated relationship produces a similar- 
ity correlation, and a “vicious-circle” 
mechanism, in which the reactions to the 
reactions are the same as the original re- 
sponse tendency—thus a hostile person 
generates hostility in others, to which his 
natural reaction is one of more hostility, 
in a positive-feedback relationship pro- 
ducing increasing amplitudes of reaction. 
For other traits existing in the person prior 
to experience in the present group, the 
reciprocal relationship may be more com- 
plex. The overly forward girl finds men 
timid, bashful, and undersexed, i.e., un- 
attracted to her. The bossy person may be 
that way because of an initial tendency 
to view other persons as helpless, ineffec- 
tual, ete. (complementary projection), but 
by his bossiness generates in others re- 
sponses he perceives as ungrateful and 
rebellious. The concept of reactive rela- 
tionships among traits has high plausibility, 
but introduces the possibility of such com- 
plex reciprocal relationships that definite 
prediction becomes difficult. Adding further 
to the difficulty of prediction is the possi- 
bility that the same trait may be reacted 
to in totally different ways within different 
social groups. In one group people may be 
solicitous and understanding of the anxious 
person’s plight, An anxious person in this 
group would rightly see others as unhostile 
and appreciative. Among another group 
however, symptoms of anxiety may elicit 
ridicule, annoyance, and aversion. The 
anxious person in this group would judge 
others to be hostile, touchy, and critical. 
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In spite of these difficulties, some reactivity 
predictions are nevertheless presented in 
Table 1; and the theory is utilized in the 
discussion of results. Since it is hypothe- 
sized to reflect actual interaction with the 
persons being judged, it should show up 
more strongly in the judgments made of 
fellows than for judgments of photo per- 
sons. 


INSTRUMENTS AND DATA COLLECTION 


The list of 27 traits shown in Tables 2 and 3 
was selected primarily to produce differential pre- 
dictions for complementary and similarity pro- 
jection. These predictions have been presented in 
Table 1. Thus, from the theory of complementary 
projection, anxious persons were expected to see 
others as hostile and critical rather than anxious; 
bossy persons to see others as incapable; de- 
pendent persons to see others as capable; stingy 
persons to see others as greedy; unscrupulous per- 
Sons to see others as gullible; obsequious persons 
to see others as influential; secretive persons to see 
others as prying; suspicious persons to see others 
as scheming, etc. For hostile persons, the pre- 
dictions of the complementary and similarity 
mechanisms are the same: They should see other 
Persons as hostile. Contrast predictions were auto- 
matically represented as the opposite of similar- 
ity. In addition, the trait “orderly” was included 
as representing the strongest finding of past re- 
Search. Reactivity predictions, also presented in 
Table 1, were represented only incidentally, and no 
trait terms were specifically selected for this 
Purpose. The traits “masculine-feminine” and (Sex- 
Interest” were included for their relevance to the 
Problem of identification. The rating on “good 
Judge of personality” was included to support the 
general facade of the study, and in particular to 
Justify the photo-judging task. Considerations of 
omprehensibility of trait terms and staff interests 
particular traits were also involved, 

Tn order to determine whether a population of 
College subjects would know the meanings of all 

e terms, a trait-definition test was administered 
to students in elementary psychology classes. The 
Tesults revealed that several of the traits were 
of ambiguous meaning to the subjects, Traits such 
as “obsequious” and "insincere," “anxious” and 
touchy,” and “critical” and “capable” were fre- 
quently confused by the subjects. It was, there- 
ore, felt necessary to define carefully all of the 
traits with particular stress placed upon the differ- 
entia] meanings of those traits between which defi- 
Ditiona] confusions occurred most often. Trait- 

"finition sheets were constructed for tis purpose, 
these were included as part of the data-col- 
ection instrument battery. In addition, during the 
ata-collecting sessions the examiners clarified the 
®aning of any traits that were still unclear to 


the subject after the trait-definition sheets had 
been read, 

A 9-point scale was used for all ratings. A 9 
was defined as “has this trait to a strong degree", 
5 as “about average", and 1 as "almost totally 
lacks this trait." The subjects were encouraged to 
use as many scale points as possible in their rat- 
ings. To facilitate the use of a wide range of scale 
values the subjects were asked to rate in terms 
of the norms of their own living group, rather than 
in terms of the norms of the population as a 
whole. All ratings were done across traits, by in- 
dividual or photograph. This procedure was used 
to maximize opportunities for projection to occur, 
since the alternative procedure of rating all indi- 
viduals for each trait in turn would be more likely 
to result in equivalent attribution means for traits, 

Complete sets of data were obtained from 236 
women and 214 men, members of 19 residential 
groups. The groups were primarily Northwestern 
fraternities, sororities, and dormitories, but in- 
cluded living groups from a Catholic university 
and a teacher's college as well. Only those mem- 
bers of a residential group who were well 
acquainted with the other group members were 
allowed to participate. The subjects were paid 
for their time at a rate of $1.00 per hour, the 
typical payment being $5.00. These payments 
were either to the group as a whole, or to the 
individual, depending upon the group’s decision. 

The subjects were informed that immediately 
following each data-collection session all names 
on the rating sheets would be clipped off and re- 
placed by code numbers, known only to the ex- 
perimenter. This seemed to assure the subjects of 
the anonymity of their ratings, and no major 
problems in this respect were presented. While the 
overall level of cooperation of the subjects was 
high, the females did appear to be somewhat more 
conscientious in their ratings than the males. 
Groups 2-19 completed their tasks either in the 
living room or in some other large room of their 
living quarters, under the observation of the ex- 
perimenter. The subjects were required to work 
independently and occasional reminders along 
these lines were necessary. The first group of sub- 
jects was permitted to complete the tasks in their 
rooms and the ratings of this group are probably 
not as independent as those of the other groups. 
In several of the dormitory groups some of the 
subjects stated that they did not know all of the 
participating group members well enough to give 
meaningful ratings. In all of these cases the sub- 
jeets were encouraged to give ratings regardless of 
degree of familiarity. A few of the subjects claimed 
that they knew some of the other participating 
group members only by sight and in these cases 
ratings were not obtained. 

There is no evidence that any of the subjects 
knew the true purpose of the experiment, and we 
may therefore assume that the facades used in the 
study (e.g, collection of “normative” personality 
data for college subjects, and ability to judge 
traits from photographs) were effective. Several 
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of the subjects guessed that the first task involved 
the collection of reputational data for each in- 
dividual, but none guessed (at least to our knowl- 
edge) that we were also interested in the attribu- 
tion aspect of these ratings. 

Three data-collection sessions were held for each 
group, with an interval of about a week between 
each session. In the first session each subject rated 
each of their residential fellows who were par- 
ticipating in the study, and in the same context 
rated themselves. Following this, they went over 
the ratings, indicating for all of the high ratings 
whether or not they thought the person was aware 
that he had this trait. The second data-collection 
session required ratings of 30 photographed per- 
sons of various ages and sexes. The photo booklets 
came from a previous research project (Campbell 
& Burwen, 1956) and supported the objective task 
assignment by containing uniform poses, two for 
each person, obviously made for this purpose 
rather than culled from news magazines or college 
annuals. In general, most of the subjects seemed 
to be fairly ego involved with this task, as wit- 
nessed by the frequent inquiries as to how ac- 
curately the photographs had been rated. The 
third session required a second self-rating, an es- 
timate of the average rating one would receive 
from the other group members, ratings of one’s 
family members, and various biographical and 
background information. 


ANALYSIS AND RESULTS 


Double-Standardized Scores 


The first effort in data analysis was to 
compute, for each person, three scores on 
each trait: a Reputation score (his per- 
sonality as rated by his peers), a Peer- 
Attribution score (his idiosynerasy in the 
assignment of the trait to his peers), and a 
Photo-Attribution score. The computation- 
ally simplest approach would have been to 
use the mean of ratings received, and the 
mean of ratings attributed, for this purpose. 
Such simple scores have been used to check 
on major findings. It was felt, however, 
that such scores contained important 
sources of bias of predictable direction, and 
that they therefore did not represent the 
optimal test of the competing hypotheses. 
For this reason, for the basic analyses, we 
have employed double-standardized scores. 
Their rationale is as follows. In multiple- 
trait rating tasks there is usually found a 
very strong first factor or halo effect which 
leads all favorable traits to correlate posi- 
tively with each other and negatively with 


unfavorable traits, etc. Thus it was possible 
that although we had 27 separate traits 
listed, we would be getting merely 27 
repetitions of like-dislike. But for this 
general like-dislike dimension, our predic- 
tions from complementary and similarity 
projection are the same. Thus, if when a 
person is called “anxious,” or “dependent,” 
or “bossy,” this means the same as calling 
him “hostile,” no opportunity for comple- 
mentary projection would emerge. For this 
reason, it was decided to convert each per- 
son’s ratings of others for a given trait into 
a score which represented his general 
tendency to ascribe to others this trait 
to a greater extent than other unfavor- 
able traits. This was achieved by the 
first standardization. All of a person's 
mean attribution values in the unfavor- 
able direction were averaged (four favor- 
ably worded traits being reversed), and 
the trait-attribution means then converted 
into z scores representing deviations above 
and below this general tendeney to ascribe 
unfavorable traits to others. Since at this 
stage individual differences in this general 
tendency were removed from the specific 
traits, this average unfavorability mean 
was itself entered as the twenty-eighth 
score. A similar transformation was per- 
formed for the reputation scores. 

From previous studies and from general 
considerations it was expected that all pro- 
jective correlations would be very low even 
where significant, and thus that it would 
take very large numbers of cases to estab- 
lish the direction of the projective relation- 
ship. Since residential groups in which peo- 
ple know each other well enough to make 
trait ratings rarely have more than 35 
members, i& was obvious that data from 
many groups would have to be pooled. 
These groups could be expected to have 
average differences both in their true per- 
sonality traits and in their vocabulary 
usages regarding personality traits. Our 
range of groups made likely some cultural 
differences, as there were included students 
at a Catholic university, girls in a private 
teacher’s college specializing in the ele- 
mentary grades, and members of both 
Jewish and Christian fraternities and 80- 
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rorities. If true differences between groups 
were reflected in accurate ratings by peers, 
this would result in a positive correlation 
between attribution and reputation on any 
trait on which the pooled groups differed. 
This would oceur even if no projection were 
involved, i.e., even if all ratings were per- 
fectly accurate. The resulting positive 
correlation between reputation and attribu- 
tion would of course be erroneously inter- 
preted as supporting similarity projection. 

Such artifactual positive correlations 
can arise as follows, When all judges are 
judging the same persons, then the differ- 
ences in their attributed judgments must 
be due to the judges themselves. But when 
different sets of judges are judging differ- 
ent persons, then attribution differences 
can be due to this difference in persons 
judged. Thus, even in the case of perfect 
accuracy, if several groups are pooled, with 
the judges and the persons judged coming 
from the same groups, group differences in 
attribution will be concomitant with group 
differences in reputations, resulting in 
positive correlations between attribution 
and reputation scores on a given trait. 
Analogously, if one regards the groups not 
as differing in real traits, but rather as 
differing in their willingness to ascribe cer- 
tain trait terms, ete., the differences will 
appear in both attribution means and in 
Teputation means, giving an irrelevant 
similarity correlation for the pooled popu- 
lation. 

To avoid these irrelevant sources of an 
apparent similarity correlation, the scores 
of each person on each trait (both attribu- 
tion and reputation) have been standard- 
ized in the more usual fashion around each 
Tesidential group's own mean, and it is 
these double-standardized (zz) scores that 

àve been employed in the pooled compu- 
tations. This second standardization is re- 
garded as achieving essentially the same 
result as if each projection correlation were 
computed separately for each residential 
B'oup and these coefficients then averaged. 

hile we believe these standarizations to 

* appropriate efforts to avoid real prob- 
lems, it must be reeognized that each 
Standardization introduces problems of 
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shared error variance among computed 
Scores, through subtracting and dividing 
each through by a fallible observed (rather 
than independent and a priori), common 
value. However, while this affects the cor- 
relations among reputations and among 
attributions, it cannot have any artifactual 
effect upon the attribution-reputation cor- 
relations which are the main focus of 
inquiry. In all subsequent analyses the dou- 
ble-standardized scores have been em- 
ployed, unless it is specifically stated 
otherwise. 


Reliability, Validity, and Background Data 


Table 2 shows the reliability coefficients 
for the major measures under consideration, 
These reliability measures are split-half 
values with the Spearman-Brown correc- 
tion. For the reputation scores, the rat- 
ings by the odd code-numbered judges 
have been averaged and double standard- 
ized separately from the ratings by the 
even-numbered judges. Thus the expensive 
double-standardization process has been 
performed three times, once for each half 
and once for the pooled data. This seemed, 
however, the only appropriate way of esti- 
mating the reliability of the scoring proc- 
ess. In a parallel manner, the split-half 
reliabilities of the attribution scores have 
been computed by independent process- 
ings of ratings made by the subject of 
his odd- and even-numbered peers and 
of balanced halves of the 30 photographs, 

In general, the reliabilities seem high 
enough to permit the observation of pro- 
jection tendencies, even though both parts 
of the double-standardization process have 
made them lower than they would other- 
wise have been. The first standardization 
process has placed each subject’s reputa- 
tion (or his ratings of others) at an equal 
level of average unfavorableness, and thus 
removed a strong factor providing consist- 
ent individual differences. The second 
standardization has reduced the range of 
scores by making the means and variances 
of scores within all groups equal, a process 
further reducing computed reliability, 

The reliability values are uniformly 
satisfactory for Peer Attribution. Among 
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TABLE 2 
RELIABILITY, VALIDITY, AND BACKGROUND CORRELATIONS 
1 Peer | Self- 
| Re putation — M" Nie Re Attribution | Description 
reliability reliability | reliability Description X Photo X Peer 
Trait : Attribution | Attribution 
Men 1 — Men b. Men Wa Men |Women | Men Wo: Men | Wo 
E 
1. Anxious 70 .74 7 .84 | .62 | .67 -23 23.32 43 .M 2. 
2. Bossy 83 .91 | .65 | .69 43 (60 47 -51 | .06 | 33 .09 | 31 
3. (Un)Capable 85 .92 | .88 | .93 | .81 | .89 34 .96 | .19 52 18 .50 
4. Complaining .74 | .80 | .69 | .74 | .50 | .58 .92 34.27 23 .19 | .05 
5. Conceited 83 .86 | .70| .83 | .66 | .70 .40 .28 | .31 | .35 .02 | .44 
6. Critical T .81 | .70| .77 | .50| .63 .20 .10 | .19 | .37 14 .33 
7. Dependent .61| .79 | .58 | .81 | .40| .66 .28 .94 | .30 | .40 27 | Ra 
8. Effeminate* .89| .92 | .77 | .95 | .65 | 73 .40 .98 | .30 | .34 .54 | 50 
9. Greedy .51 | 64.90 .83 | .67 | .74 22 | —.02 | .22 | .29 .98 | .42 
10. Gullible 84 .88 | .70 | .81 | .36 | .48 44 311.22 .23 | —.05 | 21 
11. Hostile .54 | .65 | .66 | .84 | .47 | .76 .15 .26 | .28 | .42 23 | .40 
12. (Un)Influential 93 .94 86 .92 | .81 | .88 47 .46 | .56 | 57 .25 42 
13. Insincere .47 | .63 | .74 | .75 | .69 | .69 .21 14.31 .25 .22 | .9t 
14. Obsequious .56| .67 | .76 | .87 | .63 | .77 .27 29 .43 | .41 27 42 
15. (Un) Orderly 82 .89 | .78 | .85 8091 47 .46 | .50 | 56 .19 | .16 
16. Prying .48| .60 | .75 | .84 | .55 | .75 .12 .97 | .40 | 24 18 .44 
17. Scheming 67 .76 | .77 | .88 | .58| .85 23 25 .34 | 50 31 53 
18. Secretive 76 .78 | .69 | .79 | .60 | .74 .29 22 24 .34 1130 
19. Sex interest 81 .87 75 .90 | .69 | .77 34 .23 | .26 | 29 25 52 
20. Stingy 51 .64 68 .80 | .65 | 66 34 -29 26 27 03 17 
21. Strict -83 | .87 | .66 | .85 | .66 | .67 .39 .29 | .25 | .25 30 .39 
22. Stubborn .55 | .73 | .78 | .86 | .62 | .70 18 30 .38 | -35 6| .24 
23. Suspicious .40 | .50 72 .86 | .69 | .80 | —.04 .18 | .37 | .39 .10 | .34 
24. Touchy 47 .67 | .74| .84 | .56 | .77 16 340 28 .36 
25. Unappreciative 40 47 74 78.6577 10 04 28 42 24 30 
26. Unserupulous 58 .61 | .81 | .88 | .67 | 86 .16 .02 | .34 | .40 30 .52 
27. (Un)Good judge of 
personality .64| .80 | .86 | .93 | .82 | .90 .14 .12 | 56 61 41 | .62 
28. General unfavor- 
ability .84| .92 93 .96 | .86 | .94 | .14| .01|.53| .59 | 60 71 


For women this trait was labeled Masculine. 


Peer Reputations the values show greater 
range and are undesirably low on crucial 
traits such as hostile. For these traits, it 
becomes important to consider “discrimi- 
nant reliability," somewhat in the fash- 
ion of the multitrait-multimethod matrix 
(Campbell & Fiske, 1959). Is the reliabil- 
ity higher than correlations obtained be- 
tween supposedly distinct traits? While 
these matrices are omitted from this report, 
inspection reveals that, in general, this is 
so. For hostile, the men's reliability is .54, 
and the highest correlation with another 
reputation trait is .49 with suspicious. For 
women, the reliability for hostile is .65, 
and the highest r is —.49 with gullible. 


Consideration of discriminant reliability 
for other traits shows that for men this 
criterion fails to be met for three traits: 
prying (r with scheming .49), unapprecla- 
tive (r with unscrupulous .47, anxious 
—.43, and effeminate —.41), and good 
judge of personality (r with influential 
.65). For women, the trait insincere fails 
(r with conceited .64). All traits for both 
men and women meet this discriminant re- 
liability criterion for both Peer Attribution 
and Photo Attribution, in spite of some 
low reliability values for male Photo At- 
tribution. 

The second half of Table 2 presents 
background data which will be of use in 
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interpreting the measures and the results 
obtained with them. Some of these might 
be interpreted as validity data, For the 
reputation measure the only available in- 
dependent assessment of the same traits 
are self-deseriptions; and while these are 
far from ideal, it is of interest on several 
counts to note their correlation with Repu- 
tations. All values above .18 for men and 
17 for women are significant beyond the 
01 level (two-tailed test). By this criterion, 
three fourths of the correlations are signifi- 
cant. The correlations turn out to be of the 
same general order of magnitude as found 
for personality measures when independent 
assessments are checked against each other. 
For this literature (see Campbell & Fiske, 
1959, for an extensive sampling) values of 
50 are unusually high; and values of 30 
are typical of "successful" measurement 
efforts. In a study of projection it would be 
particularly inappropriate to take self-de- 
scriptions at face value. Nevertheless, us- 
ing .30 as reasonable reference value, it 
can be reported that all but 2 of the 20 
correlations of .30 or greater meet the dis- 
criminant validity criterion of being higher 
than any of their heterotrait-heteromethod 
values (ie., the correlations involving one 
of the measures with measures of other 
traits using the other method). While all 
heterotrait-heteromethod values have been 
Computed, the complete matrices are not 
Presented here. Unfortunately, among the 
traits for which the correlations between 
Reputation and self-deseription do not 
Teach .30 is the important trait hostile. 
For men, the .15 "validity" value for 
hostile is exceeded by five heterotrait-het- 
‘tomethod values, the highest (—.23) being 
between Reputation for hostile with self. 
description for obsequious. For women, 
self-described obsequiousness again pro- 
Vides the highest, and only, exception, 
- —27 compared with the validity of .26. 
More legitimately interpreted as validity 
Values are the correlations between Peer 
and Photo Attributions. It is of course cru- 
ĉial to the investigation that stable indi- 
vidual differences be found in projective 
ndencies, or idiosyncrasies in assigning 
ait terms to the average other person. 


The split-half reliabilities for attribution 
have, of course, answered this question 
affirmatively, but the demonstration of 
consistent idiosyncrasies, discriminantly 
specific to traits across such different tar- 
get populations as live peers and photo- 
graphs heterogeneous for age and sex, pro- 
vides valuable support. Table 2 shows 
these validity values. For men, all but 
six of the traits meet the requirement of 
the validity values being higher than any 
heterotrait-heteromethod value. Bossy is 
obviously one of the exceptions, as are ca- 
pable, critical, greedy, and secretive. For 
orderly, one trivial exception is found in 
that Peer Attribution of orderly corre- 
lates with Photo Attribution of influential 
—.51, to be compared with the validity 
value of .50. For women, for all but two 
of the traits the validity values are higher 
than all heterotrait-heteromethod values, 
these two being complaining and prying. 

The final pair of columns in Table 2 
shows the correlation between self-deserip- 
tions and Peer Attributions and are provided 
here only as background for the insight 
analyses to be reported below. Incidentally, 
they confirm for most traits the ubiquitous 
findings of a positive correlation. These 
highly significant values are often called 
assimilative projection (for a review see 
Lubetsky, 1960) and are not to be confused 
with the similarity projection under inves- 
tigation in the present study. 


Similarity Projection 


Table 3 presents correlation coefficients 
which, if significantly positive, would pro- 
vide confirmation of the hypothesis of sim- 
ilarity projection, i.e., the tendency of per- 
sons to attribute to others their own (as 
measured by reputation) traits. Of the 
112 more or less independent values (men 
and women, each for double-standardized 
Photo-Attribution and Peer-Attribution 
scores) only 1 achieves significance in the 
similarity direction at the .01 level (two- 
tailed test). Bossy men perceive photo per- 
sons as bossy. Perhaps because not pre- 
dicted, we are inclined to interpret this 
similarity relation as the 1 in 100 expected 
by chance in this many computations, All 
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TABLE 3 
Diaconat PROJECTION CORRELATION VALUES 
(CORRELATION or REPUTATION AND ATTRIBUTION FOR Same TmarT) 
Average of group-by- 
Reputation (zs) X — — Reputation (ss) X 
Peer Attribution (es) | Reputation M X Peer- | Photo Attribution (ss) 
Trait Attribution M 
| Men — Average | Men | — Average 
— —— € | h 
1. Anxious 01 E a T .02 04 07 .03 05 
2. Bossy -0 |=. Y À .M 00 18* 00  .09 
3. Capable -4 |. ; s 10 —.08 % .os| 05 
4. Complaining 00 — - ] .03 .02 01} .03| .02 
5. Conceited — 0 a Á s .06 .01 00 14 10 
6. Critical -.H 1 3 $ .0 — 01 .06 | 13 u 
7. Dependent -.12 . à 1 11 — 0 i .02 à 
8. Effeminate* 04 . s " .02 .00 .00 .02 0¹ 
9. Greedy — 0 ‘ ‘ ^ .02 | —.05 .09 .08 .08 
10. Gullible —.30°*|-. i : 27% —.24** |. .13 .04 .08 
11. Hostile 04 H i i .08 .05 13 .00 .06 
12. Influential -.99*9 | a $ 10 | —.H* |—.08 .12 .02 
13. Insincere —.16 } 4 1 ll | —.08 |—.10 .09 .00 
M. Obsequious .02 5l P y RU! .00 .08 .02 | .05 
15. Orderly -.M x P > .26**| —.20** .05 | —.09 | —.02 
16. Prying -,09 |-. 1 à 14 07 .01 | —.01 | 00 
17. Scheming —.10 x s = 10 .00 —.02 08 .08 
18. Secretive -.M*|-. 5 4 .98**| —.22** |-.10 | —.03 | —.06 
19. Sex interest —.01 1 à ; .07 —.03 |—.04 .01| —.02 
20. Stingy —.11 A 4 7 .00 | —.04 |—.02 .08 -03 
21. Strict 4 è 1 P .M | —.06 .07 11 .09 
22. Stubborn —.02 i 0 3 AT .04 .06 .01 04 
23. Suspicious -.25* |-. 3 3 .02 | —.06 .00| —.09 | —.04 
24. Touchy —.10 4 i E .06 .00 —.03 13 .05 
25. Unappreciative 05 — i : .06 | —.06 .03| —.15 | —.04 
26. Unscrupulous .00 ^ € $ .08 | —.02 .07 .01 | 04 
27. Good judge of personality|— .15 A j $ .04 | —.04 |—.10 .10 .00 
28. General unfavorability |—.03 E x $ .06 .03 04 —.11 | —.04 
C ˙:Q . é p eg Ee 
Te Regd anata E 
— 5 < 2000657 level (tailed test) corresponding to the full matriz p < .05 level, as discussed in the text. 


of the other significant values are negative, 
confirming contrast projection. These sig- 
nificant contrast values all come írom 
Peer Attribution and tend to be parallel 
for men and women. 

The general absence of similarity pro- 
jection goes against the common assump- 
tion of current psychology (particularly 
when reconfirmed with insight taken into 
consideration as reported below). On most 
traits, this absence is congruent with the 
theoretieal expectations which lead to this 
study in that complementary projection 
was seen as more directly following from 
social cognition and learning theories. 
However, for the traits of general unfavor- 


ability and hostility, complementary pro- 
jection and reactivity also predict a posi- 
tive value; and the negative results on 
these traits are most disappointing. 

These results for hostility and general 
unfavorability are so out of keeping Wl" 
our own and others’ expectations that it 
was judged desirable that they should be 
checked independently of the double-stand- 
ardization process. Particularly for hostile, 
the first standardization might have re- 
moved too much, as it was done to prevent 
other traits from being repetitions of the 
unfavorability component which is validly 4 
part of hostile. For this reason, the similar- 
ity-contrast Peer-Attribution correlations 


have been computed separately for each of 
the 19 groups, using simple mean ratings 
both reputation and attribution rather 
han double-standardized values. For each 
it, the averages of these correlations are 
shown in the second set of columns in 
Table 3. While differing in detail, the results 
are judged to confirm the double-standard- 
zed analysis. 
Since the expectations for hostile were 
© strong, it seems well to inspect the group- 
by-group values for this trait in more de- 
tail. As expected due to artifact, and as 
own in Table 3, this analysis moved the 


ng. For 7 of the 10 women's groups the 
mlues were positive (the largest being 
25), for 2 the values were negative (larg- 
est —.22), and for 1 the value was 0. By 
one-tailed sign test, the 7 confirmations 
Jut of 9 give a p < .09. Male groups split 
4 with one 0 (range from .44 to —.32). 
combined sign test gives 11 out of 17 
P < .17). These outcomes may represent 
ome meager encouragement of the simi- 
rity hypothesis; although, as noted, the 
ame prediction is also made by both 
omplementary projection and reactivity. 
uch sign tests similarly provide slight sup- 
rt for the general unfavorability means. 
or women, the score is 8+, 2— (range 
bm .19 to —.30; p < .06) for men, it is 
+, 4— (range from .35 to —.48). The com- 
hed 13 confirmations out of 19 give p 
09 (one-tailed test). Considering the 
Ty large numbers of cases involved in 
de study, these slight trends probably 
uld not be taken as confirmatory, espe- 
ally when the exceptions are of such large 
agnitude and the average values resulting 
fe so small. In searching for an explana- 
on of these disappointing findings, it is 
Mpting to point back to the low reliabil- 
values and questionable validity for 
S i e, particularly for men. This seems 
arranted, however, in that the results 
neral unfavorability are only slightly 
disappointing, in spite of the fact that 
reliabilities are substantially better. 


Vamiernes or Provection 


Insight. Analyses 


Similarity projection, as we have repre- 
sented it so far, may be a useful reference 
point, but is not a theory actually advo- 
cated by anyone. To represent Freudian 
or paranoid projection, it should be qual- 
ified by considerations of insight. Accord- 
ing to this position, it is hostile persons 
lacking insight into their own hostility who 
should project hostility onto others. Per- 
haps the prediction would hold for such 
persons even if not for the whole popula- 
tion. In the present study, after rejecting 
prior approaches, we have operationalized 
insight in three ways. 

Rejected Approaches. One approach rep- 
resented in the previous literature is to use 
the agreement between self-description and 
reputation as a measure of insight. Some 
seemingly direct procedures in this regard 
are, however, highly misleading. Let us take 
two groups rated hostile, one of which de- 
scribes themselves as hostile, and the other 
describing themselves as nonhostile, The 
second group would be expected to attribute 
more hostility to others, since it is hostile 
(using reputation in lieu of psychiatrist's 
ratings), but lacks awareness of this fact. 
Note, however, that these two groups not 
only differ on insight, but they also differ, 
more simply, on self-deseription. As Wylie 
(1961, pp. 295-298) points out, if self-de- 
scription were in a direct way correlated 
with Attributions, this correlation would 
produce Attribution differences without any 
need to introduce considerations of true 
personality, reputation, and insight. 

In our setting, there is indeed a corre- 
lation between self-description and Attri- 
bution, as shown in Table 2. This clearly 
positive correlation is presumably due to 
the fact that both ratings are a product 
of the same person; contain the same 
method variance; and are affected by 
the same idiosyncrasies in trait-term usage, 
vocabulary misunderstanding, ete. Because 
this correlation is positive, when such in- 
sight analyses are made on our data, the 
hostile-Reputation, hostile-self-description 
(insightful) group attributes more hostility 
than does the hostile-Reputation, nonhos- 
tile-self-deseription (no insight) group. 
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This complete reversal of similarity projec- 
tion theory we interpret as solely a function 
of the simple correlation between the selí- 
descriptions and the Attributions, with 
Reputations (and hence insight) remaining 
irrelevant to Attributions as indeed the 
whole-group correlations of Table 3 show 
them to be. 

Building upon previous criticisms by 
Rokeach (1945), Zimmer (1952), and 
Wylie (1961), we interpret the “confir- 
mation” of similarity projection by the 
noninsightful, previously reported by Sears 
(1936) and also in part by Rokeach (1945), 
as purely a function of the direct self-de- 
scription and Attribution relationship. 
Their confirmation is totally independent of 
Reputation and insight. In neither study 
do they report the direct correlation be- 
tween self-description and Attribution, but 
due to their method of transforming the 
self-descriptions before using them, a 
negative correlation would inevitably be 
produced. This artifactually produced nega- 
tive correlation automatically insures find- 
ing similarity projection among those lack- 
ing insight. Noninsightful persons are 
defined as those high in Reputation but low 
in self-description. If self-description is 
negatively correlated with Attribution, 
those lacking insight will tend to attribute 
the trait to others. Likewise, those possess- 
ing insight (high in self-description) will 
tend to attribute little of the trait to others. 

Because of the complexities involved, it 
seems desirable to spell out in some detail 
the way in which their transformations 
produce negative correlations between At- 
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tribution and self-description. Let us sup- 
pose that in terms of raw self-ratings and 
mean Attributions a positive correlation 
existed, as is found in most instances. Fig- 
ure la shows an artificial scatter plot for 
such a case. The numbers represent fre- 
quencies. The letters illustrate the location 
of some specific persons in the two scatter 
plots. Both Sears and Rokeach translate 
the self-ratings into self-ratings relative to 
Attributions, calling a self-rating high only 
if it is high relative to the attributions 
the person gives. Attributions, on the other 
hand, are used as a final dependent varia- 
ble in their raw form. We have tried to 
illustrate such a process in Figure 1, 
where the identical-rating diagonal of Fig- 
ure la defines a horizontal divider for the 
transformed self-descriptions of Figure Ib, 
defining a transformed value of zero on 
self-descriptions. Thus, for example, the 
self-description of Person e is converted 
from his raw score of 4 into a transformed 


score of 3, since his self-description ex- 


ceeds his mean attribution of 1 by that 
amount. His data point is then entered in 
its new proper location in Figure 1b. Like- 
wise, Person d, also with a raw self-de- 
scription of 4 but a mean attribution of 
7 receives a transformed self-description 
value of —3. His transformed data point 
is located in the lower right corner of Fig- 


ure 1b. When all the data points are thus 


transformed and replotted, the resulting 
scatter plot (depicted in Figure 1b) 
clearly shows a high negative correlation 
between transformed self-descriptions and 
mean Attributions. Or to put it another 
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1b. Transformed self-descriptions. 


Fia. 1. Generation of negative correlation between Self-Description and Attribution through 
scoring Self-Descriptions relative to Attributions. 
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way, we are correlating Attributions with 
self-description minus Attribution, thereby 
generating an index correlation which must 
be negative under all conditions in which 
self-descriptions and Attributions are not 
perfectly correlated. 

With such a negative correlation as- 
sured, Sears’ results now become predicable 
through attention to self-descriptions only. 
Reputation and insight become needless 
considerations. Those who describe them- 
selves (relative to their Attributions) as 
not obstinate tend to see others as obsti- 
nate. This happens in Sears’ data whether 
or not they are obstinate in Reputation. 
But when they are obstinate by Reputation 
they are classified as noninsightful similar- 
ity projectors, and when they are non- 
obstinate by Reputation they are classified 
as insightful contrast formationists. This 
two-process interpretation is here rejected 
as unparsimonious. 

Rokeach (1945) makes essentially this 
criticism of Sears’ method in one packed 
sentence: 


It might be expected purely on mathematical 
grounds that those who rate themselves lower than 
they rate others must necessarily attribute a higher 
++. Score on the whole to others than those who 
rate themselves higher than they rate others [p. 
160]. 


Through a complex procedure, he elimi- 
hates much of the error in his major anal- 
ysis of his own data and hence finds no 
evidence of similarity projection. But in 
the one analysis providing more seemingly 
Positive results, Rokeach (1945) uses self- 
description relative to Attribution and 
obtains conclusions interpretable as due to 
this alone, with reputation and insight 
needlessly brought in, e.g., 


Beautiful women who...underestimate their own 
beauty attribute more beauty to others than do 
beautiful women who...overestimate their own 
beauty [p. 164]. 


Wylie (1961) provides a more detailed 
treatment of Rokeach's analyses. 

Use of Self-Description to Determine In- 
Sight. These two forms of a misleading use 
of self-descriptions to assess insight have 
thus been rejected. Where self-description 


and Attribution are correlated directly, any 
comparisons of the Attributions of insight 
groups which differ on self-description 
must be ruled out. But if we start with 
insight groups that are equated on self- 
description, but differ on Reputation, such 
difficulties are avoided, at least for those 
variables which have a zero overall corre- 
lation between Reputation and Attribu- 
tion. Wylie (1957, 1961, pp. 295-298) has 
employed such analyses. Thus, of two groups 
describing themselves as nonhostile, those 
persons hostile in Reputation can be said 
to be both hostile and lacking in insight 
and should therefore project more hostility 
onto others than those both self-described 
and reputedly nonhostile (ie. both in- 
sightful and lacking in hostility). This 
prediction would seem on a priori grounds 
to be an even more nearly optimal repre- 
sentation of the denial-projection mecha- 
nism than the comparison between two re- 
putedly hostile groups. This prediction has 
been tested by taking from the low third 
on self-described hostile the top and 
bottom third on Reputation for hostile. 
These two groups were then compared in 
their Attributions of hostile. No hint of 
significant differences was obtained. For 
Peer-Attribution the ¢ ratios were men, 
+.310 (df = 42; plus sign indicating cor- 
rect direction) and women, +.522 (df = 
42). For Photo-Attributions: men, t = 
+.082 (df = 42) and for women t = 
—.801 (df = 42). This analysis, comparing 
two groups describing themselves favor- 
ably, one lacking and one having insight, 
was done for each trait, for both types of 
attributions, and for each sex. In only 
one of these 112 ts was the p < .05 value 
reached for a difference in the similarity 
projection direction. This was for women, 
Photo-Attribution, touchy, t = 2.487 (df 
= 42). The other eight values exceeding 
p < .05 were in the contrast direction, 
primarily reflecting the contrast correla- 
tions of Table 2 and will be discussed be- 
low. Due to a lack of consistent pattern 
even for touchy, the total absence of the 
process on equally plausible variables such 
as hostile, stingy, stubborn, etc., and the 
occurrence of f values in the similarity 
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direction at less than chance expectancy, 
these results cannot be regarded as con- 
firming the similarity-projection-with-lack 
of-insight hypothesis, 

While persons who described themselves 
at the unfavorable extreme searely fit the 
denial-projection paradigm, a parallel 
analysis starting from this extreme has like- 
wise been made. For this, none of the 112 
values produced a ¢ at the p < .05 level 
in the similarity projection direction, while 
five reached that level in the contrast di- 
rection. This essentially equivalent out- 
come for selí-deseription's extreme in either 
direction supports a contrast relation as 
the strongest finding. 

Use of Estimates of Own Reputation to 
Determine Insight. On the final data collec- 
tion task, the subjects were asked to esti- 
mate the average rating which they would 
receive from their peers. These guessed- 
other ratings are in general similar to the 
self-descriptions, but deviate from the self- 
descriptions in being more in agreement 
with Reputations, significantly so in many 
instances, A person who regards himself as 
nonhostile, but who is aware of his reputa- 
tion for being hostile, might not be regarded 
as wholly lacking in insight. i 

The guessed-other ratings have been em 
ployed in a manner analogous to the use of 
self-deseriptions. Two groups have been 
compared, both guessing that others de- 
scribe them favorably, one with favorable 
Reputations (insightful), one with unfa- 
vorable Reputations (noninsightful). Of the 
112 such comparisons, only one reaches the 
p < .05 level in the direction favorable to 
the noninsightful similarity-projection di- 
rection. This was for women, Peer Attribu- 
tion, general unfavorability, t = 2283 
(df — 42). The trend for men was almost 
significant in the opposite direction. Six 
comparisons reached significance in the 
contrast direction. 

Again, although it makes little sense to 
regard as lacking in insight those who de- 
seribe themselves unfavorably, a parallel 
analysis was done comparing two groups 
expecting others to describe them unfa- 
vorably, one group correct in this, the 
other incorrect (noninsightful). Of the 112 
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such comparisons, only one was in the 
similarity-projection-where-insight-laek- 
direction. This was for women, Photo 
Attribution, scheming, ¢ = 2323. (df = 
31). In this analysis, 11 comparisons 
reached significance in the contrast diree- 
tion. With fewer similarity-wit!)-nonin- 
sightful comparisons significant than would 
be expected by chance, and with these 
inconsistent in pattern, the outcome is in- 
terpreted as rejecting the hypothesis. Wylie 
(1957) in a somewhat similar analysis 
likewise found no evidence of projection. 
Once again, if anything, these results sup- 
port contrast. 
Reputation for Insight. At the end of the 
first task, peer rating, the subjects were in- 
structed as follows: 


Some people, although they possess a given trait, 
are not aware that they do. Now that you have 
finished making your ratings on the various traits, 
go back to those ratings that are 6 or higher. 
In all boxes which contain ratings of 6 through 9, 
indicate whether the person is aware or unaware 
that he possesses the particular trait. If aware, put 
a small a in the box. If unaware, put a small u 
in the box. If you don't know whether or not the 
person is aware that he possesses the trait, lenve 
that box blank. Be sure to consider every box with 
a rating of 6 or higher. 


The task was included as a part of our 
effort to obtain all feasible measures of in- 
sight compatible with group data collec- 
tion. It was felt that for both clinician and 
casual observer, the judgment as to pres- 
ence or absence of insight often accom- 
panies the initial observation of the pres- 
ence of the trait (e.g., “She doesn't realize 
she’s being selfish."), rather than being a 
comparison process combining separate ob- 
servations as to true character and selí- 
image. Furthermore, as Peer Reputation 
has in this study substituted for psychi- 
atrist’s judgments as to true personality, 
Peer Reputation for having insight is being 
substituted for the psychiatrist's judgment 
as to the presence or absence of insight. 

On semantic grounds, it was regarded as 
too confusing to ask for insight ratings 
where the person lacked the trait, i.e., Was 
given low ratings. Since most of the traits 
were unfavorable, the dynamically rele- 
vant pole was covered for them. The rat- 


centage of mentions indicating insight. 
For each trait, the upper and lower thirds 
on reputation for insight were compared 
to their Peer Attributions and Photo 
Attributions. Due to too few cases, the 
omparison could not be made for all traits. 
in the 104 comparisons made, in only 2 
lid the value reach the p < .05 level, and 

en then, just barely. One of these cases 
vas in the similarity-projection-with-lack- 
f-insight direction. This was for men, Peer 
ttribution, secretive, t = 2.095 (df = 28, 
< .05). There is no consistent pattern, 
he difference for women being in the op- 
site direction. Again, the occurrence of 
ignificant values is less than chance expec- 
ancy. Again we interpret the results as 
ompletely discouraging for a similarity 
‘ojection hypothesis even when qualified 
y considerations of insight. 


G 


on, à contrast relationship for the trait 
orderly is the best established relationship 
0 found in the previous studies. We 
üdge this finding to be confirmed in the 
resent study. For men and women com- 
bined the .14 value exceeds the .12 required 
or the p < .01 level (two-tailed test) 
ld for each separately (p < .05). The 
cedure of computing the correlations 
uh unprocessed scores from simple means 
lances the magnitude of the effects for 
en and for the combination of men 
Women. It seems an appropriate ap- 
mation to use for these average r's a 
Enificance level computed in terms of the 


< 


These outcomes, combined with the ear- 
lier findings of Sears (1936) and Murray 
(1938), seem to establish firmly a contrast 
relationship for orderly. We judge this to 
be so. And yet the finding is not so strong 
as to be counted on in every social group 
of 20-30 members. The correlation was in 
the contrast direction for only 5 of the 9 
men's groups (range: —.59 to .24), and 9 of 
the 10 women's groups (sign test p < 02, 
one-tailed; range: from —.53 to .29). For 
the combined score of 14 out of 19, p < .04 
(one-tailed test). 

As can be seen from Table 3, all of the 
other significant relationships for Reputa- 
tion X Peer Attribution are likewise in 
the contrast, direction. For gullible, the re- 
lationship seems firmly established. Even 
here, however, not all individual groups 
show the effect. For men, the score is 6 
contrast, 2 similarity, 1 zero (range: from 
—.54 to .23). For women, 9 contrast, 1 
similarity (range: from —.59 to 23). For 
the combined 15/18 confirmations, p< 01 
(two-tailed test since direction not pre- 
dicted). Contrast also seems well estab- 
lished for secretive, which has the best 
score of all by the sign tests, contrast 
showing in all 10 of the women’s groups 
(range: from —.10 to —.48) and 7 of the 
9 men’s groups (range: from —.46 to .04). 
For this 17/19 score, p < .001, by a two- 
tailed test. Contrast may be present also 
for dependent (probably as a pale replicate 
of gullible), influential, and suspicious. 

Note that there is no consistent tendency 
for these contrast relationships to be rep- 
licated in the Photo-Attribution data 
(e.g., for gullible, the slight trends are in 

the opposite direction, for secretive they 
are in the same direction, and for the 
others they are mixed). The reliability and 
validity indicators of the Photo-Attribu- 
tion scores do not explain this, except pos- 
sibly for gullible, where the Photo-Attribu- 
tion reliabilities are low, as shown in Table 
1. This absence of contrast in the Photo 
Attributions is quite consistent with the 
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a priori theoretical expectations. As ex- 
plained in the introduction, the disposi- 
tional theory which seems most elearly to 
generate contrast relationships is adapta- 
tion-level theory. In terms of this theory, 
the judgments reflect, valid knowledge of 
the differences between the judge and the 
person judged. Such differences are re- 
ported, however, in terms of a judgmental 
language in whieh each judge places him- 
self at the neutral point of his scale. On 
these grounds, one would most specifi- 
cally expect contrast relationships in judg- 
ments of persons whose behavior the judge 
had had the opportunity of observing. If 
this interpretation is correct, the contrast 
relationship perhaps should mot techni- 
cally be called projection, since it is not 
purely a product of the baggage of dispo- 
sitions which the judge himself brings 
into the present situation. Rather, it also 
reflects valid recognition of the specific 
self-other differences actually a part of the 
present situation. 

As has been mentioned, the f tests of 
the insight analyses repeatedly turned up 
contrast results. Most of these reflect the 
relationships already shown; and where 
they do not, they lack a magnitude or con- 
sistency of pattern sufficient to demand 
interpretations of exposition. For women 
on dependent, contrast in Peer Attribu- 
tion occurs most strongly when self-de- 
scriptions are high. The same trend exists 
for men and is significant (p < .05) for 
both men and women when guessed other 
is high. On insincere, for men, contrast 
occurs for both Peer and Photo Attribu- 
tions when self-description is high. On un- 
appreciative, for women, contrast occurs 
for both Peer and Photo Attributions when 
self-description is low. 

The trend for Photo Attribution to par- 
allel Peer Attribution is greater in these 
t tests comparing extremes than in the 
overall correlations of Table 3. To the ex- 
tent that contrast errors are found in the 
Photo Attributions, and therefore represent 
a stable disposition brought to the judg- 
ment situation, it makes sense to consider 
contrast as a legitimate form of projec- 
tion. On logical grounds alone, there is no 


reason why contrast could not be disposi- 
tional. Indeed, these analyses suggest that 
this may sometimes be the case for per- 
sons who describe themselves as extreme. 
This makes sense in that such persons are 
most likely to have noticed or learned that 
a consistent unidirectional difference exists 
between themselves and others in a variety 
of situations. Thus, while we would argue 
that nondispositional contrast errors would 
more frequently appear among those who 
describe themselves as average or middling, 
dispositional contrast would be more likely 
in those who see themselves as extreme. 

In addition to the instances just cited, 
Photo Attributions join Peer Attributions 
in showing contrast for men on influential 
(when either self-descriptions or guessed 
other lie in the middle third) and on 
orderly and insincere (when guessed other 
in middle, similar trend for middle self- 
descriptions). While if replicated and stud- 
ied in their own right some of these com- 
plications might prove both stable and 
meaningful, they are not judged to add 
interpretably at present to the overall 
correlations of Table 3. 

The adaptation-level theory of contrast 
judgments has implieations not only for 
the simple relationship between reputation 
and attribution, but also for the qualifi- 
cation of this relationship by self-descrip- 
tion. We have argued that the contrast 
relationship oceurs because persons use 
their own behavior as a neutral reference 
point in reporting on the actual differences 
between their behavior and that of others. 
As noted, for persons who most frequently 
exemplify this process, we might expect 
self-descriptions to lie in the middle range, 
rather than being extreme. For this reason, 
we have accompanied the self-deserip- 
tion insight analyses reported above with 
a parallel set of t tests which compare two 
groups both lying in the middle third on 
self-description, one group high, the other 
low on Reputation. Since equal sized groups 
are involved, one can compare the mag- 
nitudes of these ts for high and low 
self-deseriptions computed for the insight 
analyses reported above. The middle self- 
description t's should be largest. For men, 
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Peer Attributions, this is so for 15 of the 
28 traits, where by chance 9.3 would be 
expected (p « .02 by a one-tailed sign 
test). For women, the score is 12 out of 
28 (p « .20). For the specific traits 
showing contrast most strongly, the results 
are as follows: for gullible there is con- 
firmation for men (low 1.60, middle 3.30, 
high 2.75, all df = 42), but not for women 
(2.62, 2.38, 1.61, all df = 42). For men, 
influential, the pattern is strong (2.25, 4.26, 
2.09), as it is also for men suspicious (1.46, 
2.08, 1.30). For orderly, the trend is present 
for men (—.71, 1.84, 1.24), but not for 
women (2.73, 1.38, 1.24). For secretive, the 
trend is exactly reversed for both men 
and women with the middle group showing 
least contrast (men: 1.99, —.01, 1.00; 
women: 2.59, 1.01, 1.30). (None of the 
differences between t's reaches a p < .05 
level of significance, which would require 
a difference between ts of about 2.82). 
The trends for men thus offer some sup- 
port of the expectation, although far from 
definitive. In research organized solely 
around adaptation-level theory, it would 
be better to use bipolar rating scales (e.g., 
hot-cold, heavy-light, sloppy-orderly, ete.) 
rather than single-term trait designations, 
so that a phenomenal neutral point could 
be more clearly designated. Intermediate- 
hess or averageness such as here employed 
is not optimal for this aspect of the theory. 


Complementary Projection and Other Off- 
Diagonal Relationships 


The “projection matrices" of this project 
consist of 28 Reputation variables as col- 
umn heads and 28 Attribution variables 
às rows. The diagonal of these matrices 
Tepresents the tendency of persons excep- 
tional on a given trait to attribute this 
Same trait to others. These diagonal values 
are those presented in Table 3. Except for 
the few that overlap with similarity pro- 
jection, the predicted relations for comple- 
Mentary projection and reactivity lie off 
this diagonal in that the projections are ex- 
pected to have a trait content that differs 
from the judge's dominant personality char- 
acteristic, 

Predicted Complementary Projection. The 


trait selection was predominantly directed 
so as to put complementary projection 
into competition with similarity projection. 
As it turns out, the outcome for the spe- 
cifically anticipated complementary projec- 
tions is almost as disconfirming as the out- 
come for similarity. Here are the outcomes 
for the less abstruse predictions: anxious 
persons were expected to see others as criti- 
cal (+, +.05, —.04, +.02, 4-.05) and hostile 
(+, —.01, +.02, +.07, +.09). (The short- 
hand in the parentheses gives first the sign 
which would be regarded as confirmatory, 
followed by the four correlations obtained, 
in the order Reputation x Peer Attribution 
for men and women, Reputation x Photo 
Attribution for men and women.) For sig- 
nificance at the .05 level (one-tailed test) a 
value of .11 is required, though due to the 
large number of cases used and the large 
number of hypotheses tested this value 
seems relatively meaningless. Values of .18 
and .17 are required for significance at the 
01 level (two-tailed test). Bossy persons 
were expected to see others as not capable 
(—, —.15, +.04, +.06, —.01). This expecta- 
tion was based upon the mother-in-law 
model, in which a misperception of others as 
incompetent leads to excessive advice giv- 
ing. In the nonhierarchical peer situation, 
our ratings perhaps described a more ex- 
ploitative bossiness, based upon the misper- 
ception of others as gullible (but see below). 
Touchy persons were expected to see 
others as critical (+, —.05, —.07, +.04, 
—.01); dependent persons to perceive 
others as capable (+, —.05, +.01, —.10, 
+.04); stingy persons to see others as 
greedy (+, —.06, —.01, +.04, +.04) ; obse- 
quious persons to see others as influen- 
tial (+, +.06, +.06, +.07, +.10); secre- 
tive persons to see others as prying (+, 
06, —.18, .00, —.03); suspicious persons 
to see others as scheming (+, —.11, —.01, 
+.12, —.11) and unscrupulous (+, —.04, 
+.11, —.05, +.03); and critical persons to 
see others with general unfavorability (+, 
—.02, +.19, +.04, +.03). While the best of 
these values are better than the best simi- 
larity confirmations, the lack of consistent 
pattern and the low absolute magnitudes 
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lead us to interpret them as nonconfirma- 
tions. 

Significance Levels for the Best of Multi- 
ple Tests. The complementary predictions 
were made on common-sense considerations 
as to the kind of behavior which might be 
concomitant with given misperceptions of 
others. However, the state of personality 
or dispositional theory is hardly such as 
to provide rigorous deductions of such 
relationships. Nor are these by any means 
the only plausible off-diagonal relation- 
ships. There are thus grounds for looking 
at the high correlations and then judging 
which explanatory mechanism is most 
plausible for each. 

With 784 correlation coefficients in each 
of four matrices, the opportunity for over- 
interpreting chance variations of a true 
value of zero makes inappropriate the 
use of the standard criteria we have been 
using so far, where the loci of the relation- 
ships to be inspected have been specified 
in advance. While we know of no entirely 
satisfactory solution to the problem, sev- 
eral base lines for comparison have been 
examined and are presented in Table 4. 
First the number of correlations "signifi- 
cant” by the usual single-value criteria 
are examined. These tests form the first 
section of Table 4. The first row indicates 
the correlation magnitude required for 
significance at the .05 level for men and 
women. Entered in the second row are the 
number of correlations which exeeed the 
.05 level for each matrix. Among 784 inde- 
pendent samplings from a true correlation 
of zero, one would expect 39.2 values to 
exceed the p « .05. The chi-square test of 
obtained against expected with df — 1 was 
computed for each matrix and appears in 
the third row. Results of an analogous pro- 
cedure for the number of correlations ex- 
ceeding the .01 level are also presented. 
Note that the chi-square values are signif- 
icant well beyond the .01 level for all 
matriees except men's Photo Attributions 
where they fall far below. 

The assumption underlying this type of 
test is, of eourse, inappropriate. The 784 
correlations are not independent, any 
given array of scores being reused 28 


times, and the arrays for separate variables 
frequently correlating highly with each 
other. It could be argued that this lack 
of independence underestimates signifi- 
cance through providing in actuality less 
than 784 opportunities for a chance devia- 
tion to exceed a given value. The expected 
values might thus be uniformly too high. 
On the other hand, a sampling error gen- 
erating a high correlation in the obtained 
data might be expected through the corre- 
lated sampling error to be represented in 
several obtained values, thus inflating the 
obtained count and overestimating the 
significance level. Were the true values to 
lie away from zero, however, such corre- 
lated sampling error could lead in a paral- 
lel way to underestimation. Block (1960) 
has demonstrated for one setting a dra- 
matic underestimation of significance in 
a multiple-tests problem. His problem was 
analogous to the evaluation of significance 
levels for but one column of a table such 
as ours, and his solution would be analo- . 
gous to generating a null comparison 
through correlating the obtained row ar- 
rays with random number values for the 
eolumn variable. This solution does not 
seem applicable in detail to our setting of 
nonindependence both among the arrays 
constituting column heads and among 
those constituting row variables. General- 
ization of his outcome, however, seems in 
part justified and would imply that the 
tests of Table 4 are unduly pessimistic. 
Another approach has been to look at the 
variance expected for a true correlation 
of zero, repeatedly sampled with the N of 
214, or 236. (See the second section of 
Table 4.) The departure from expectancy 
has been tested for significance with à 
chi-square and a t test (Walker & Lev, 
1953, p. 184). Here again, three of the 
matrices significantly exceed the expected 
variance, while men's Photo Attribution 
does not. For this test, the lack of inde- 
pendence would not seem to have any ef- 
fect upon the expected value, but could 
suppress or enhance the obtained variance 
and thus make the sampling fluctuation of 
c, larger than that assumed by the for- 
mula. But insofar as the test is relevant 
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TABLE 4 
Tests or WHOLE Prosecrion MATRICES ror SIGNIFICANT CORRELATION 
Reputation X Peer Reputation X Photo 
Attribution Attribution Men 4- 
Women 
Men Women Men Women V" 
(N = 214) (N = 236) (N = 214) (N = 236) 450) 
Tests of number (X) of "significant" correlations 
r for p — .05 (2-tailed test) 134 .128 134 .128 .002 
Obtained x > .05 (expected = 39.2) 101 92 51 72 
* for & > .05 102.6* 74.9* 3.7* 28.9* 
r for p = .01 (2-tailed test) 177 168 177 168 122 
Obtained X > 01 (expected = 7.84) 19 29 7 18 : 
x!for X > .01 16.2* 57.7* 4 13.3* 
"Tests of variance of correlation matrix 
Mr -0008 -0007 — .0008 — 0015 
or for r =0 .0685 .0652 .0685 .0652 
Obtained c, .0829 .0812 .0690 0748 
2 8.28 * 9.71* .29 5.91* 
Tests for single correlation values 
r for p = .000063775 (p = .05) .275 262 .275 .202 .189 
rfor p = .000012765 (p = .01) -299 - 285 299 .285 206 


=> < 01. 


it again reassures us that some of the high 
values in at least three of the matrices are 
interpretable as nonchance events. Which 
Ones are to be so interpreted remains in 
doubt. 

Because of the generally low values ob- 
tained for attribution correlations and be- 
cause of the questionable assumptions re- 
quired by our significance tests for whole 
Projection matrices, one might still ques- 
tion whether there is any relation between 
attributions and reputations. In view of 
the large number of correlations in each 
matrix, perhaps even the previously dis- 
cussed contrast correlations represent 
chance deviations around an average 7 of 
zero. Canonical correlation provides a test 
of whether two sets of variables are sig- 
Nificantly related while making no assump- 
tion of independence between the compo- 
hents of each set (Cooley & Lohnes, 1962). 
is analogous to a multiple correlation 
m which there are multiple criteria as 


well as predictors. It determines the ways 
in which components of the two sets can 
be combined and weighted so as to maxi- 
mize the correlation. Canonical correla- 
tions were computed between double-stand- 
ardized Reputations and Peer Attributions 
for both females and males.“ For females, 
the maximum canonical correlation was 
73 (p < .0001). In addition to this first 
relation between reputations and attribu- 
tions, there are two other significant com- 
binations among the two domains. In de- 
riving the successive canonical variates, 
each new combination of weights within a 
domain is orthogonal to other previous 
combinations. The second highest canoni- 
cal correlation of .67 is significant at p 
< .0004; the third is .64 (p < .03). For 


*'These analyses were supported by a Research 
Grant from the United States Office of Educa- 
tion Project C-998, Contract 3-20-001, under pro- 
visions of Title VII of the National Defense Edu- 
cation Act. 
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TABLE 5 
Traits CowTrmiBUTING tHe Lancest Weicyts 
TO THe RELATED REPUTATION-ATTRIBUTION 
CANONICAL VARIATES 


Females 
Canonical | Reputation weights | Attribution weights 
No roots | 
removed | Uneritical — 43 Influential — .49 
R. = 33 Orderly .39 | Unorderly Al 
A = .0047| Scheming — .36 | Dependent 39 
x! = 943.7 | Bad judge of Unscheming .32 
personality .26 
df = 729 
p < .0001 
One root 
removed | Unprying — 37 | Influential — .36 
R. = .67 | Unstubborn .37 | Ungreedy 33 
A = 0102 Strict 35 | Appreciative .32 
x? = 809.2| Hostile 33 | Orderly -30 
df = 676 | Bossy 33 | Unstrict .28 
p < 0004| Suspicious 26 | Unscheming .23 
Unorderly 25 | Unsecretive .23 
Bad judge of Feminine 23 
personality. 25 
Two roots 
removed | Unscrupu- Orderly 48 
lous -51 | Capable ES 
R: = 64 Bossy .41 | Bad judge of 
A = .0185 | Secretive .30 personality .37 
x? = 703.9| Complaining .28 | Touchy 32 
df = 625 | Sincere .28 | Masculine 23 
p F 03 | Untouchy 24 | Stingy .20 
Males 
No roots 
removed | Ungullible 46 | Unprying .32 
R. = 67 Unbossy .41 | Sincere .25 
A = .0104| Influential 36 | Uncritical 23 
x! = 786.0 Independent . 25 Greedy 23 
df — 729 | Secretive .24 | Bossy .20 
p 2 14 
x 


men, the outcome is more discouraging. 
The maximal canonical correlation of .67 
is not significant (p < .14). Table 5 pre- 
sents the traits contributing the largest 
weights to each of these canonical correla- 
tions. 

If we are determined to attempt to in- 
terpret the highest correlation in the ma- 
trix no matter where it occurs, another 
approach is suggested. How large does the 
largest correlation in a matrix have to be 


so that it is of a magnitude that would 
only appear once in 100 28 x 28 matrices 
in which all values were sampling varia- 
tions on a true r of zero? This seems an 
appropriate version of the p < .01 level. 
To estimate it, the z value corresponding 
to 1/(100 x 28 x 28) or p — .000012755 
(two-tailed test) has been determined 
from Fisher and Yates (1953, p. 59, Table 
VIII.). This value is 4.37. Analogously, 
the p < .05 value is based upon 1/(20 x 
28 x 28) or p = .000063775, 2 = 4.01. 
Again these values may be judged too 
conservative if the lack of independence 
among the 784 values does in fact reduce 
the sampling variation below that assumed 
in the formula. Nonetheless, the values 
resulting are judged to be useful reference 
points and are presented in the third 
section of Table 4. Reference back to 
Table 3 indicates that some of the contrast 
values exceed these exacting standards. 
This is particularly clear for gullible, 
which with —.26 for the combined popula- 
tion has a f value of 5.51, actually sig- 
nificant beyond the whole-matrix p « .001 
level (p « .0000012755, t — 4.85). Using 
these standards, none of the off-diagonal 
values quite reaches the p « .05 (p < 
.000063775) level when the men and 
women are treated separately. However, 
for the Peer Attribution x Reputation 
matrices, a number of values come close 
and are gratifyingly parallel for men an 
women. A number of these reach the p < 
05 and p < .01 levels when the two popu- 
lations are combined and these are lis 
in Table 6. 

Complementary and Reactivity Inter- 
pretations of Highest Off-Diagonal Values. 
Tables 6 and 7 present the most promising 
off-diagonal projection values when the 
men and women are pooled by averaging: 
We have, of course, examined the separate 
matrices with opportunistic hopefulness 
and feel that no treasures are lost by 
this process. Rather, much uninterpretable 
noise is eliminated. The pooling seems 
justified not only by the great need for à 
large N to establish such weak relations 
(gratified by an increase in the number of 
statistically significant values when the 


f'end to see peers as: 
Whole matrix p 
< .05 (single pale 
< 000064775) E 


p- 
Strict (.13) 


(comp.) 
Gullible (10) 
(comp.) 
Gullible (.16) 
(react.) 


Gullible 
(comp.) 
Dependent 


) 
(Not) Unseru- 


Gullible (21) 
(comp.) 

(Not)Gullible 
(—.20) (?) 


Unscrupulous 
(.12) (react.) 


(Not)Suspi- 
cious(—.15) 


(?) 
(Not)Capable 
(—.12) () 

Unapprecia- 
tive(.14) (?) 

Strict (.12) (?) 

(Not) Influen- 
tial (—.12) 


Gullible (.20) 
(react.) (react.) 
Gullible(.15) 
(comp.) 
(Not) Unap- 
preciative 
(—.15) 
(comp.) 
(Not) Influen- 
tial (—.13) 
(comp.) 
Hostile(.12) 
(react.) 
Secretive (.14) 


UTATION X Peer Arno Orr-DiAGO- 


E NAL PROJECTION CORRELATIONS 
„ — ——————————————— 


Suspicious (.13) 
(comp.) 


(comp.) 
Secretive (.12) 


(17) 


(14) (comp.) 
pulous (—.14) 
(?) 


(?) 
Dependent (.12) 


n 
Table 6—Continued 
Tend to see peers as 
Those with a 
reputation Whole matrix p 
for being: < oe r1 
< 
< 90064715) : 
Orderly (Not v 
(—.12) (?) 
Prying Greedy (.M)(?) 
Scheming Gullible(.16) 
comp.) 
Secretive P p 
Sex interest 
Stingy Unappreciative 
(12) (react. 
orcomp.) 
Strict (Not)Prying 
(—.14) (?) 
Stubborn Gullible(.12) 
(?) 
Suspicious (Not) Influen- 
tial(—.13) (?) 
Touchy Insincere (.12) 
(comp.) 
Unappreciative 
Unscrupulous 
Good judge of 
personality | Gullible(.21) Dependent 
(?) (.16) (?) 
(Not) Influen- 
tial(—.13) (?) 
(Not)Obsequi- 
ous(—.12) (?) 
(General unfa- 
vorability) 


Note.—Abbreviations are: comp.—complimentary; react.— 
reactivity. 


populations are pooled) but also by the 
fact that none of the theoretical considera- 
tions implies different processes for men 
and women. Because the whole-matrix 
values as computed are probably too con- 
servative, these tables also present those 
values which reach the ordinary p < .01 
level. In the first parenthesis following the 
trait name is indicated the magnitude of 
the correlation. In the second parenthesis 
is indicated the form or projective relation- 
ship judged most plausibly to explain the 
outcome. Since all of these are off-diagonal 
relationships, similarity and contrast have 
been excluded as explanations, even where, 
as discussed later, they might be plausibly 
rationalized. Where neither of the two off- 
diagonal hypotheses (complementary pro- 


TABLE 7 
Rervration X Puoro ArraisuTion Orr- 
___Dtaconat PROJECTION CORRELATIONS 


Tend to see photo others as: 
Tha [c os 
reputation Whole matrix 
for being: | P< .05 (single} Single value 
value p < p< 01 
d 5) 
Anxious 
Bossy 
Capable 
Complaining” 
Conceited 
Critical 
Dependent (Not)Conceited 
(—.12) (?) 
Effeminate 
Greedy (Not)Capable 
(—-14) (?) 
(Not)Influential 
(—.18) (?) 
(Not)Obsequious 
(—.12) C 
(Not)Scheming 
—.12) (? 
Gullible : — 
Hostile 
Influential 
Insincere (Not) Influential 
A (—.13) () 
Obsequious Bossy (.14) (?) 
Orderly 
Prying 
Scheming 
Secretive (Not)Greedy 
—.1 
Sex Interest N 
Stingy 
Striet St ub s 
Stubborn eame. m 
Suspicious 
Touchy tha Anxious(.12) (?) 
Unappreciative. 
Unserupulous 
Good judge of 
personality 
General unfa- 
vorability Strict(.14) (?) 


Stubborn(.13) (?) 
Stingy(.12) (?) 


jection or reactivity) seemed reasonable 
explanations, a question mark has been 


The interpretation of the relationships in 
terms of the two mechanisms offers so 
many opportunities for intricate rationali- 
zation that these interpretations are merely 
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suggestive, and will not be defended in 
detail. The conception of these mechanisms, 
however, will be clarified by illustrating 
the way in which they have been employed. 
For complementary projection we ask the 
question: “Would having this misconcep- 
tion about other persons lead one to behave 
in this way?” For reactivity we ask: “Does 
this person’s distinctive behavior pattern 
bring out in others the kind of behavior he 
is prone to report seeing in them?” Anxious 
persons tend to see others as suspicious, 
strict, and secretive. Misperceiving others 
in this way might tend to make one behave 
anxiously (complementary projection). But 
what kind of behavior does an anxious per- 
son tend to elicit from others? Were it to 
seem plausible, as it does not to us, that 
anxious behavior elicits from others sus- 
piciousness, strictness, and  secretiveness, 
reactivity would have been invoked as the 
mechanism. Bossy and scheming persons 
tend to see others as gullible. Misperceiv- 


ing others as gullible might very plausibly . 


lead one to behave in a scheming exploita- 
tive fashion (complementary projection). 
On the other hand, bossy and scheming 
behavior would most plausibly elicit re- 
sentment from others, not gullible accept- 
ance; thus, reactivity is rejected as & 
plausible rationalization. Stingy persons 
tend to see others as unappreciative. This 
makes good reactivity sense, since the 
stingy person is reacted to without appre- 
ciation even when the stingy person feels 
he is being generous; thus, stinginess elicits 
unappreciativeness in others. On the other 


hand, if upon every occasion for sharing, 4 


person misperceived that the potential 
recipients would be unappreciative, the 
sharing would not take place, and the 
resultant behavior would be stingy. Thus 
for this relationship, both complementary 
projection and reactivity are judged very 
plausible. Capable and influential persons 
tend to see others as gullible. Since persons 
who are competent and socially effective 
would tend to elicit more compliant be- 
havior from others, and hence report more 
in others, reactivity becomes a plausible 
mechanism. On the other hand, it does not 
seem plausible that misperceiving others 


gullible would lead to behavior judged 
capable and influential, so complementary 
projection is ruled out. 
— For the few Photo-Attribution pairs 
listed in Table 5, reactivity is not directly 
&vailable as an explanatory mechanism. 
And while complementary projection would 
be appropriate, it does not seem plausible 
the instances listed. 
A Contrast Interpretation of the Major 
Off-Diagonal Values. On an item-by-item 
is, the mechanisms of reactivity and 
omplementary projection offer plausible 
explanations of most of the relationships 
ind, but they do not provide a satisfying 
explanation of the total pattern of relation- 
ships. The most striking fact of Table 6 is 
the ubiquitous presence of gullible. Not 
Only does it account for all values above 
19, but it also provides 5 of the 31 items 
in the right-hand column; and these have 
the higher values. Gullible also appeared 
as the most strongly projected trait in 
Table 3, and that value of —.26, if re- 
ted in Table 6, would be clearly the 
st. In Table 4, the tendency to see 
thers as gullible has been interpreted in 
Some instances as complementary projec- 
tion and in others as reactivity; the use of 
ich different mechanisms to explain such 
i similar outcome seems unsatisfactory. 
Turther, two of the high values have gone 
unrationalized. 
Our proposed single-process interpreta- 
tion is to interpret all of these as manifes- 
tions of contrast. Among the Reputation 
es a factor analysis (not presented in 
his report) shows a strong general factor 
i assertiveness-passivity. At the assertive 
dle lie both good and bad traits: critical, 
capable, influential, good judge of 
ality, and to some extent scheming 
stubborn. At the passive pole lie de- 
dent and gullible. Persons who by 
tation are high on this faetor tend in 
ast to see others as low on it. But the 
ctor is not conspicuous among the Peer 
ibutions, and gullible seems to be the 
it primarily used to express the factor 
ttribution. At a lower level, some of 
e other traits from this cluster do appear 
as Attributions to add plausibility to the 
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interpretation. Combining data from Ta- 
bles 3 and 6, it can be seen that dependent 
persons tend to view others as not de- 
pendent (—.12), but still more as not 
gullible (—.20); and that influential per- 
sons tend to see others as not influential 
(—.14), but still more as gullible (.20). In 
Table 6, gullible most often appears with 
traits within this same cluster. Other 
manifestations of contrast within the as- 
sertiveness-passivity cluster are the attri- 
butions of dependence by persons reputed 
to be conceited, influential, and good judges 
of personality. 

This interpretation places contrast and 
complementary projection as rival mecha- 
nisms explaining some of the same specific 
values in Table 6. In these cases, it is more 
supporting of contrast, as theoretically 
developed, that the relationships fail to 
appear in the Photo Attributions. In the 
other instances, where contrast is rivaling 
reactivity, it is congruent with both theo- 
ries that the relationship only appears in 
the judgments of persons with whom one is 
well acquainted. 

Inspection of the variables with high 
loadings on the related canonical variates 
presented in Table 5, seems to add support 
to the interpretation of Reputation-Attri- 
bution relations as mainly reflecting con- 
trast. As indicated, canonical correlation 
represents a combination and weighting 
which maximizes the correlation between 
the derived canonical variates. Thus, while 
providing a test of the significance of a 
matrix, it does not evaluate the relative 
explanatory power of the several projective 
mechanisms. Nevertheless, contrast ap- 
pears to be particularly evident among 
traits making the largest contribution to 
the first canonical correlation for females. 
The variables with the highest weights 
among Reputations are orderly, scheming, 
bad judge of personality, and uncritical. 
Among Attributions, unorderly, unschem- 
ing, influential, and independent are most 
prominent. In view of the high correlations 
between some traits within Reputations, 
contrast appears supported even in the 
eross-trait combinations of variables con- 
tributing to this first canonical correlation. 
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For instance, among Reputations, there is a 
.75 correlation between bad judge of per- 
sonality and uninfluential. Likewise, de- 
pendent and uncritical are also highly 
correlated (r = .58). If one is intent on 
discovering support for other mechanisms, 
some of the traits with high loadings on the 
other derived canonical variates can of 
course be paired so as to lend support to 
complementary projection and reactivity. 
Nevertheless, we interpret the canonical 
correlation outcomes as not essentially 
contradicting our single-process, contrast 
interpretation of the data. 


Discussion 


Because of the number and complexity 
of the analyses, the basic discussions have 
been placed with the presentation of results 
in the preceding sections. Here it will be 
appropriate to review the more general 
conclusions. 

Similarity projection has not been found 
although it has been put to more exhaustive 
tests than in any previous study. The oc- 
currence of similarity projection as a func- 
tion of insight has been carefully examined, 
with still no evidence of similarity projec- 
tion. This negative conclusion is consistent 
with previous studies (excluding those de- 
fining the projector’s personality in terms 
of his self-descriptions) when specifiable 
artifacts in scoring procedures are avoided. 
Since similarity projection in one form or 
another is the most common understanding 
of projection, and since many have ex- 
pected to find such projection in the trait- 
attribution setting, this consistently nega- 
tive outcome deserves attention. 

What has been found instead is a signifi- 
cant contrast relationship, for some traits, 
between Reputation and Attribution. This 
too confirms previous findings, and al- 
though the magnitudes of the relations are 
low, the significance levels are high and the 
replication across sexes reassuring. These 
relationships have been called contrast 
projection in the earlier literature and may 
therefore be so designated here. However, 
there are reasons for suspecting that they 
do not belong to the concept of projection 
as ordinarily conceived. First of all, our 


available theory predicting such relation- 
ships generates them by assuming that the 
perceiver accurately notes the direction of 
differences between himself and others. But 
in reporting these differences he uses his 
own behavior as a neutral point, in a 
fashion analogous to adaptation-level the- 
ory, and thereby mislabels the true differ- 
ence. This dependence of the correlation 
upon observation of the true characteristics 
of the persons now being judged sets the 
concept apart from projection concepts in 
which the projected content reflects the per- 
ceiver's own personality and past environ- 
mental influences, wrongly attributed to 
present persons. This interpretation of the 
contrast relationship is supported by the 
fact that it primarily appears when the 
judgments are of familiar others, but does 
not appear when the judgments are purely 
projective attributions of traits to unknown 
persons represented in the photographs. 
The type of projection that our initial 
theoretical analysis most strongly sup- 
ported was complementary projection. 
While this mechanism effectively rational- 
ized a few significant projection correla- 
tions, since these few are also plausibly 
explainable in terms of contrast, the 
economical interpretation is that this type 
of projection also failed to appear. The only 
other mechanism with any indication of 
usefulness in explaining projection correla- 
tions was reactivity. Here too, a contrast 
interpretation is also available. Further, 
the mechanism is again not projective, in 
that it assumes a report on the actual 
characteristics of the persons judged. 
Perhaps then, we should conclude that 
we have found no evidence of projection of 
any kind. If so, this suggests that psy- 
chology should restrict the generality of its 
concept of projection so that it does not 
apply to a normal person's perception o 
others in general. If we abandon projection 
as a general mechanism, what are the more 
restricted circumstances under which it 
might still be found? It may be restricted 
to guilt and wish rather than to more 
generalized traits. Another possibility !5 
that projection may occur on different 
traits for different persons. Each person $ 


projections would thus be related to idio- 
syncratic features of his own past experi- 
ence. A further limitation is that indi- 
viduals may project different and quite 
specific contents onto different types of 
targets. The targets within each type would 
be selected on the basis of high similarity 
in appearance, personality, or role. Thus, 
frightened boys may see other boys as 
frightened, but may see men as frightening 
(Feshbach & Feshbach, 1963). Here it 
would be assumed that all targets for a 
particular projective content would be 
similar in some sense to the person toward 
whom the projection (or true attribution) 
was initially learned. Foeal projections 
Such as these appear to constitute the core 
‘of instances which give clinicians high con- 
fidence in the mechanism. 

II the operation of the projective mecha- 
nism were restricted in any of these ways, 
e question would then be whether projec- 
tion could ever be adequately verified or 


put to test. One approach might aim at 
collecting from cooperating clinicians in- 
Stances in which psychotherapy patients 
ave reacted to new acquaintances with 
vid reactions, with personality attribu- 
tions or accusations which the clinician 
judges to be of projective content. By 
combining such instances with the cli- 
Mician’s description of the patient's per- 
Sonality, or still more preferably, with 
Independent clinical assessments of the 
patient, it might indeed be possible to dis- 
entangle complementary and similarity 
mechanisms. 

Even more pessimistic from our stand- 
t, however, are three other possibili- 
: that different persons use different 
ojeetive mechanisms, that both within 
and across individuals different mecha- 
isms operate for different types of targets, 
that within and across individuals 
erent mechanisms operate for different 
s. If any of these possibilities were 
Tue, the explanatory power of the concept 
d be severely curtailed. Nevertheless, 
e practicing clinician would undoubtedly 
inue to encounter vivid confirmations. 
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The concept of complementary projee- 
tion has such magnificant potential as a 
simplifying construct which unites learning 
and social cognition theories with clinical 
practice, that we still have a strong and 
lingering reluctance to abandon it. Rather 
than accept any one or any combination of 
the three possibilities mentioned above, we 
prefer to think that projection may still 
have much of the generality which we 
initially supposed. This belief ean perhaps 
be justified when we re-examine previous 
studies of projeetion. When we look for the 
communality in all the studies which find 
projection under conditions where a per- 
son's characteristies or motivational state« 
are assessed independently from his view 
of some target, one feature stands out. In 
all such studies, a strong and usually 
aversive motive was aroused prior to the 
attribution task, prior to the measurement 
of the subject's view of the world (Bramel, 
1963; Epstein & Smith, 1957; Feshbach & 
Feshbach, 1963; Hornberger, 1960; Murray 
1933). In retrospect, if we reconsider the 
conditions under which projection is learned 
it seems quite reasonable that some form of 
motivational arousal is a necessary ante- 
cedent for eliciting it on subsequent oc- 
easions. In the initial conditions under 
which a person learned to attribute traits 
with evaluative connotation, motivational 
arousal was undoubtedly high. Thus, the 
learned attribution tendency, whether sim- 
ilarity or complementarity, may only gen- 
eralize to new targets or to new traits 
when some form of threat is present. As 
previously pointed out, most of the prior 
projection studies do not use an experi- 
mental design which permits specification 
of whether any obtained projection sup- 
ports a similarity or complementary mech- 
anism. In the studies which do allow 
separation of the two interpretations, com- 
plementarity is supported. Hornberger 
(1960) finds no similarity projection, and 
though Feshbach and Feshbach (1963) 
prefer to argue that different projective 
mechanisms are employed for different 
targets, their outcome, too, primarily sup- 
ports complementary projection. Thus, our 
initial expectations of ubiquitous comple- 


* 
32 Cawrsent, Murer, Luserskv, axp O'CoxxeLL 


mentary projection may still be only a 
slight exaggeration. The complementary 
mechanism may indeed operate univer- 
sally and for numerous traits whenever 
persons are motivationally aroused. Fur- 
thermore, the occurrence of complementary 
projection, or for that matter similarity 
projection, would not be logically incom- 
patible with the contrast mechanism found 
in the present study. When the projective 
targets are known persons from the imme- 
diate environment, the contrast judgment 
mechanism may simply be superimposed. 

If this analysis is correct, it suggests a 
replication of our basie design with only a 


slight procedural modification. Each person 


must be made sensitive, worried, or con- 
cerned about what kind of person he is. His 
reputation must become salient and po- 
tentially threatening or aversive before he 
is asked how he sees his peers or unknown 
photo persons. The experiment can be 
presented as an attempt to see if insight 
can be gained by having the group discuss, 
in turn, each individual’s personality, 
stressing in particular his flaws and weak- 
nesses on each of the traits. To add to the 
potential threat of the situation, the ex- 
perimenter could state that the results of 
a previously administered Rorschach test 
would be disclosed in order to provide some 
foundation for the discussion of each indi- 


vidual. The character dissection session 
would supposedly follow the peer and 
photo rating tasks. By thus insuring that 
each person's traits are salient and self- 
threatening, systematic distortions in at- 
tributions may more reasonably be ex- 
pected to appear. 


SUMMARY 


Personality has been assessed by peer 
reputation, and projection by the attribu- 
tion of traits to peers and to unknown 
photographed persons. No evidence of 
similarity projection has been found, even 
when insight, measured in three different 
ways, has been taken into consideration. 
Contrast, predicted from adaptation-level 
theory, has been found for the traits gulli- 
ble, secretive, orderly, influential, and sus- 
picious. The predicted instances of comple- 
mentary projection (a form of projection 
following from cognition and learning the- 
ories) were not confirmed in general. 
Whereas complementary projection and 
reactivity processes could explain most of 
the significant off-diagonal projection cor- 
relations (ie. correlations in which the 
personality trait and the projected trait 
differ), the more parsimonious interpreta- 
tion is to regard these also as showing a 
contrast process in which assertive and 
exploitative persons judge others to be 
passive and gullible. 
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EXTINCTION OF ASSOCIATIONS IN FOUR 
TRANSFER PARADIGMS 


JEAN BARNES MCGOVERN! 


Northwestern University 


3 factors were identified as involved in the production of retroactive inhibi- 
tion (RI) in immediate, written free recall of 4 transfer paradigms: (a) ex- 
tinction of first-list S-R or forward associative connections; (b) extinction 
of first-list R-S or backward associations; and (e) extinction in response- 
recall, ie, extinction of associative connections formed between environ- 
mental or contextual stimuli and first-list responses. The first and third 
factors were hypothesized as operating in the A-B, A-C paradigm. The first 
and second factors were hypothesized as operating in the A-B, A-Br 
paradigm. The A-B, C-B and A-B, C-D paradigms were included for in- 
dependent verification of Factors b and c, respectively. Results veri- 
fied all hypotheses concerning the presence of extinctionlike factors 
operating to produce RI in the 4 paradigms. Results indicate that paired- 
associate recall may be divided into 2 stages: a response-recall phase 
and an association phase. A loss in recall apparently may occur in 1 phase 
independent of loss in the other phase. Loss in recall in the associative 
phase may be produced by Factors a and/or b listed above. Losses in 
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in response-recall were attributed to Factor c. 


! i ums study deals with transfer theory 
and its implications for immediate 
recall. More specifically, it is an attempt 


a decrement in the recall of first-list re- 
sponses, The present experiment has been 
designed to extend this interpretation by 


to extend the implications of a recent set analogy to three other transfer situations. 


of experimental results (Barnes & Under- 
wood, 1959) to a number of transfer situa- 
tions, 

One of the conclusions arrived at in the 
Barnes-Underwood study was that an ex- 
tinction of first-list associations occurs 
during second-list learning in the A-B, 
A-C* negative transfer paradigm producing 


. This is a revision of the authors doctoral 
dissertation (Jean M. Barnes, 1960) submitted to 
the Graduate School at Northwestern University. 
The research was conducted while the author was 
a National Science Foundation Cooperative Fel- 
ow. 

The author is indebted to B. J. Underwood 
for his patient guidance in all phases of this 
research, Sincere thanks are given to Nan E. 
McGehee and J. Richardson for their helpful sug- 
gestions. 

“Conventional notation is employed here. A 
pair of letters (eg, A-B) stands for the stimuli 
(A) and responses (B) in a paired-associate 
list. Two such pairs (eg, A-B, A-C) identify 
two lists and the relationships between them. 
Thus the A-B, A-C paradigm is one in which 
the subject learns in succession two lists in which 


The strategy employed is to analyze these 
other experimental arrangements in a 
search for the presence of A-B, A-C (ex- 
tinetive) relationships between first- and 
second-list associations. Such an analysis 
then makes it possible to predict and 
understand the mechanism through which 
each of these situations leads to the pro- 
duction of retroactive inhibition (RI). 

The Barnes-Underwood study was de- 
signed to determine the course of retention 
of first-list associations during the learning 
of a second list. Only the part of the study 
involving the A-B, A-C paradignf need 
concern us here. In this study subjects 
learned the first list to a criterion of one 
perfect trial. One minute later they began 
a series of 1, 5, 10, or 20 trials on the second 
list. Finally they took an immediate 
written test of free recall in which they 
were instructed to write both first- and 


stimuli are identical (A), but responses differ 
(B in List 1; C in List 2). 
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second-list responses as they came to mind 
and to pair them with the appropriate 
stimuli on a mimeographed sheet. 

Analysis of results for the four groups 
indicated that there was a gradual decrease 
in recall of first-list (original learning or 
OL) responses as the number of trials in- 
creased on the second list (interpolated 
learning or IL) so that with 20 trials on 
the second list, only about 50% of first-list 
responses were recalled. Results in a con- 
trol group indicated that this loss could not 
be attributed to normal forgetting. Com- 
parison of results from two methods of 
measuring first-list recall showed that if 
first-list responses were recalled, the sub- 
ject knew which stimulus they were paired 
with in OL and that they were first-list 
responses. In addition, the subjects’ verbal 
reports and the order of response recall 
both showed that mediation of second-list 
responses by first-list associations was not 
involved. It was concluded that extinction 
or — ol first - list associations dur - 
ing second-list learning is responsible for 
almost all RI obtained in the A-B, A-C 


tentative for two reasons, First, instruc- 
tions to the subjects stressed the pairing of 
recalled responses with appropriate stimuli. 
Subjects were never told to guess if 

were not certain of the stimuli with which 
recalled responses were associated. Thus, 
the subjects may have recalled all of the 
first-list responses, but may have written 
down only those responses for which they 
were reasonably certain of first-list stimuli. 
Hence, first-list responses may not have 
been lost from the subjects’ repertoires, but 
merely withheld because the subjects were 
not certain of first-list associations. Second, 
the control group employed was appropri- 
ate only for normal, uncontrolled forgetting. 
A question might be raised as to whether 
or not the learning of a new set of re- 
sponses, per se, in the second list was re- 
sponsible for loss of first-list responses in 
recall or whether extinction of specific first- 
list S-R associative connections alone was 


theory to four different experimental 


involved. A check on this possibility could 
be made by employing as an additio 
control the A-B, C-D paradigm (stim 
different; responses different). The pre 
experiment attempted to deal with the 
two difficulties by (a) stressing guessing 
the instructions for recall and (b) by en 
ploying an A-B, C-D condition as a p 
of the experimental design. 

The results of the Barnes-Underwoo 
study also raise two additional question 
First, does an A-B, A-C relation betw 
sets of associative connections always ime 
ply an extinctive relationship between two 
lists? Second, how general is the loss € 
first-list responses from the subjects’ repel 
toires; are the responses lost only in terms 
of their specific first-list associative : 
nections, or are they lost as responses to 
any stimulating situation for which the 
are appropriate? These questions identify 
further problems investigated in this study, 


Analysis of the Four Transfer 
Paradigms 


The specific methods employed in th 
study were designed to examine the ap 
plieability of the extinction or unlearnin 


paradigms employed for the investigatio 
of transfer: (a) the A-B, A-Br paradigm 
in which the same stimulus terms (A) and 
response terms (B) are used in origi 
and interpolated learning, the terms being 
re-paired in the second list; (b) the A-B, 
C-B paradigm in which the stimuli in the 
two lists are different, but the responses 


A-C paradigm where stimuli are the sam 
and the responses differ. : 
The last of these, the A-B, A-C paradigm 
("new responses to old stimuli") defines the 
relationship of second learning to first 
learning traditionally assumed to produce 
negative transfer. It also defines the exe 
tinctive relationship as that expression 1$. 
used in this monograph. In attempting 
extend the theory of unlearning to te 
other transfer situations, it will be 
venient to approach the problem by asking 
for each of the other paradigms whether 
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the extinetive relationship (A-B, A-C) 
exists in each and should, thus, tend to 
produce retroactive inhibition, The com- 
siderations are somewhat different depend- 
ing upon whether retention is under 
conditions of modified free reeall (MFR) 
or whether responses are supplied. We 
shall deal with the former situation first. 


The A-B, A-Br Paradigm 


Historically, the A-B, A-C paradigm 
has been considered the optimal condition 
for producing negative transfer and has 
been the paradigm around which much RI 
theory has been built (Osgood, 1953). A 
wealth of evidence (Besch & Reynolds, 
1958; Porter & Dunean, 1953; Twedt & 
Underwood, 1959), however, indicates that 
the A-B, A-Br paradigm far exceeds the 
A-B, A-C paradigm in the production of 
overt intrusions and negative transfer, 
Only one study (Mandler & Heineman, 
1956) reports positive transfer for the 
A-B, A-Br paradigm. This study is unique 
in that consonant syllables served as re- 
sponses rather than the common words 
used in the other studies. In addition, high 
degrees of overlearning of the first list 
were produced. On these grounds it seems 
very likely that the large amount of re- 
sponse integration which must have been 
required by the consonant syllables and 
which must have accompanied overlearn- 
ing was responsible for the positive trans- 
er. 

The fact that the A-B, A-Br paradigm 
is usually particularly effective in produc- 
ing negative transfer suggests that it will 
be fruitful to begin by asking whether the 
A-B, A-C extinctive relationship applies to 
it. An analysis of the interlist relation- 
ships resulting from the re-pairing of first- 
list items in the second list of the A-B, 
A-Br paradigm points to two possible 
Sources of such extinction: (a) In terms of 
S-R associations, an A-B, A-C relation- 
Ship exists between the two lists of the 
A-B, A-Br paradigm because each stimu- 
lus of the first list is re-paired with a dif- 
ferent. first-list nse in the second list. 
(b) In terms of backward or R-S associa- 
tions, an A-B, A-C relationship also exists 
between the two lists of the A-B, A-Br 
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satisfy the defining conditions for an A- 
A-C relationship in terms of S-R 
R-S) associations: different responses 
paired with the same stimulus. 


The A-B, C-B Paradigm 


The analysis just applied to the A-B, 
A-Br paradigm holds for the A-B, C-B 
paradigm (stimuli different ; responses iden- 
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forward association (C-B) does not in- 
volve the extinetive relationship, but the 
backward association (B-C) does, Thus, 
again, to the extent that backward asso- 
ciations are important in recall, the A-B, 
C-B paradigm contains the potential for 
producing retroactive inhibition. 

The possible extinction of first-list back- 
ward associations, and their role in imme- 
diate free recall, can be assessed by a 
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comparison of the A-B, C-D and A-B, 
C-B paradigms if experimental conditions 
are arranged with care. Theoretically, the 
forward (S-R) associations in the A-B, 
C-B paradigm have zero associative 
transfer value when intralist response 
similarity is low (Young & Underwood, 
1954) and when response integration is not 
involved (Mandler, 1954). The only ve- 
hicle for the conveyance of transfer is 
provided by the backward (R-S) associa- 
tions which, as we have seen, have an A-B, 
A-C relationship. Hence, with the proper 
experimental conditions, extinction of first- 
list backward associations should occur in 
the A-B, C-B paradigm. In the A-B, C-D 
paradigm, all associations have zero trans- 
fer value. Thus, by comparison with this 
latter condition, the A-B, C-B arrange- 
ment should favor the development of 
retroaction. 

Thus far, only one experiment (Twedt & 
Underwood, 1959) has demonstrated nega- 
tive transfer in the A-B, C-B paradigm as 
compared to the A-B, C-D control condi- 
tion. At least two studies (Bugelski & Cad- 
wallader, 1956; Hamilton, 1943) have 
found slight positive transfer and retro- 
active facilitation for the A-B, C-B para- 
digm under these circumstances. These 
results, which contradict those predicted 
by the theory, may be explainable in 
terms of a lack of opportunity for the 
formation and extinction of R-S associa- 
tions. The lists employed in these studies 
contained common words as responses and 
nonsense figures as stimuli. Such materials 
would probably not permit R-S associa- 
tons to develop readily; hence, an A-B, 
A-C extinction process could not operate 
in terms of backward associations. In the 
Twedt-Underwood study, on the other 
hand, common adjectives served both as 
stimuli and responses, thus, presenting 
optimal conditions in terms of meaningful- 
ness (Jantz & Underwood, 1958) for the 
development of R-S associations. Thus, the 
Twedt-Underwood study was the only 
one which met the conditions required for 
the production of negative transfer through 
the extinetion of backward associations. 
The results of this study suggest that the 
prediction of negative transfer on the basis 


of the extinction of R-S associations in the 
A-B, A-Br and A-B, C-B paradigms have 
some basis in fact. 


The A-B, A-C Paradigm 


Analysis of the A-B, A-Br paradigm 
revealed two possible sources of negative 
transfer in the form of demonstrable A-B, 
A-C relationships. These were the extine- 
tion or unlearning of forward (S-R) asso- 
eiations and baekward (R-S) associations. 
In the A-B, A-C relationship it is clear 
that the first of these sources of decrement 
applies, but that the second does not. Fur- 
ther analysis of the A-B, A-C paradigm, 
however, suggests a third negative factor 
not present in the A-B, A-Br or A-B, C-B 
paradigms. This third factor will be dis- 
cussed next. 

Logically and empirically, paired-asso- 
ciate learning can be divided into two 
suecessive phases or stages: the response- 
recall phase and the associative phase 


(Underwood, Runquist, & Schulz. 1959). . 


In the first, response-recall ph. o, such 
learning takes place as is necessary for the 
subject to discriminate the response re- 
quired in learning from his repertoire of 
other possible responses and to make the 
appropriate responses readily available for 
recall. Following this first step, the associa- 
tion phase in which the subject connects 
stimuli and responses begins. Evidence 
indicates that learning is facilitated when 
the subject is taught responses prior to 
learning a list of paired-associates. Obvi- 
ously such first-phase learning would 
facilitate second-list learning in the A-B, 
A-Br and A-B, C-B transfer situations, 
where the responses learned in List 1 are 
the same as those in List 2 and no second 
response-recall phase of learning is re- 
quired. As Twedt and Underwood have 
indicated, any negative transfer which 
shows up in the second list of either of 
these two paradigms does so in spite of the 
facilitation of prior learning of the second- 
list responses. In the A-B, A-C paradigm, 
on the other hand, no such prior learning 
of second-list responses has occurred. To 
the extent that such learning facilitates 
recall, this facilitation is lacking in the 
A-B, A-C paradigm. 
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The A-B, C-D Paradigm 


The identification in the previous section 
of a source of retroaction associated with 
the response-reeall phase of paired-associ- 
ate learning inevitably leads to questions 
as to the more exact nature of the process 
by which the decrement is produced. The 
A-B, A-C paradigm does not lend itself 
well to dealing with such questions because 
it contains a presumably more potent 
source of retroaction in the extinctive rela- 
tionship between forward associations, This 
relationship does not exist in the case of the 
A-B, C-D paradigm; however, any retro- 
active influence assignable to the response- 
recall phase may be demonstrated independ- 
ently of any other extinetive processes by a 
comparison of recall in the A-B, C-D para- 
digm with reeall under control conditions, 
without interpolated learning. Bugelski and 
Cadwallader (1956) and Gibson (cited in 
Hamilton, 1943) present evidence which 
poi: is to a loss in first-list recall in the A-B, 
C-D paradigm when it is compared with 
such a control. 

A question must now be raised as to 
whether the considerations outlined above 
can account for retroaction in experiments 
of this type or whether additional factors 
must be taken into account. Several possi- 
bilities of the latter sort suggest themselves. 
The first is that retroaction might result 
from a general “set” which develops in the 
first trial of second-list learning. Seeing 
that a new set of responses is used in the 
second list, the subject might instruct him- 
self not to give first-list responses. Imme- 
diate recall of first-list responses following 
IL might then be retarded by the per- 
sistence of this set despite the experimen- 
ter’s instructions to the contrary. A 
number of studies have demonstrated both 
facilitatory and inhibitory effects of set on 
recall (e.g, Jenkins & Postman, 1949; 
Lester, 1932; Postman & Postman, 1948; 
Thune, 1958; Waters & Peel, 1935; 
Whitely, 1927). That such an explanation 
is untenable as a complete account of 
| tetroaction in the A-B, C-D experiment, 

owever, is implied by results obtained in 
the "Twedt-Underwood study. Two proce- 
dures were used with four transfer para- 


digms (A-B, A-C; A-B, A-Br; A-B, C-B; 
A-B, C-D) in this study: (a) unmixed 
lists (UL) in which the transfer relation- 
ships between all pairs of items in the two 
lists were the same, and (b) mixed lists 
(ML) in which four subgroups of items 
produced the four different transfer para- 
digms within lists. In the UL. procedure, 
the development of a set not to give first- 
list responses during second-list learning 
was appropriate for the A-B, A-C and 
A-B, C-D paradigms, since the response 
terms in the second list were, in each case, 
new. In the ML procedure, such self-in- 
struetion would be appropriate only for 
two subgroup items. A general “set” of not 
responding with first-list responses in sec- 
ond-list learning would not be appropriate 
in the ML procedure, and presumably it 
would not develop. If this is the case, overt 
intrusion and negative transfer should be 
greater for the A-B, A-C and A-B, C-D 
paradigms in the ML procedure than in the 
UL procedure. However, differences be- 
tween UL and ML procedures were slight 
and in a direction opposite to that pre- 
dicted for the role of set, i.e., negative 
transfer was lower in the ML condition 
than in the UL condition for all transfer 
paradigms. 

The unlearning theory under test in this 
study suggests a different mechanism lead- 
ing to the production of retroactive inhibi- 
tion and, in the process of doing so, also 
suggests something about the nature of the 
response-recall phase of paired-associate 
learning if we assume that such learning 
is a form of associative learning in which 
the important stimuli are context stimuli, 
that is, stimuli emanating from the room, 
the experimental equipment, etc? The 
learning of two different sets of responses 
in the A-B, C-D experiment thus estab- 
lishes an A-B, A-C relationship where the 
stimuli (A) involved are environmental 
stimuli. For this reason, extinction of 
associative connections between context 


It is likely, of course, that there is more to 
it than this. The response-recall phase quite 
probably involves at least two mechanisms: re- 
sponse integration and association to context 
cues. In this study the emphasis has been almost 
entirely on the latter process. 
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cues and responses may occur in the re- 
sponse-recall phase of an experiment 
whenever two different sets of responses 
have been learned, i.e., in the A-B, A-C 
and A-B, C-D paradigms. Such extinction 
should not be involved where response 
systems are identical, ie, in the A-B, 
A-Br and A-B, C-B paradigms. According 
to the above reasoning, the A-B, A-C ex- 
tinetion relationship involving environ- 
mental stimuli should be abolished when 
IL occurs in a different experimental 
situation. Consequently, RI should be re- 
duced if IL takes place in an environmen- 
tal situation different from that in which 
OL and RL take place. At least two stud- 
ies (Bilodeau & Schlosberg, 1951; Green- 
spoon & Ranyard, 1957) have obtained 
results which support this prediction. 
RI was significantly reduced if IL took 
place in a different experimental room as 
compared to a condition in which OL and 
IL took place in the same experimental 
room. These results correspond to inter- 
pretations emphasizing the importance of 
context stimuli in the control of paired- 
associate learning. 


Recall When First-List Responses 
Are Supplied 


The primary function of context cues ap- 
pears to be that of prompting the recall of 
responses as a group, as seems to have been 
demonstrated by certain results obtained 
in the Barnes-Underwood study. In this 
study, employing the A-B, A-C paradigm, 
it was found that, if a subject recalled a 
first-list response, he could usually pair it 
with the correct stimulus in written recall 
and identify it correctly as being a first- 
list response. This raises the question 
whether the subject could correctly pair 
all first-list responses with first-list stimuli 
in immediate written recall if first-list re- 
sponses were supplied. In a sense these 
responses are provided in the A-B, A-Br 
and A-B, C-B paradigms. Response-recall, 
independent of associative connections 
with list stimuli, should be no problem for 
the subject since the same set of responses 
is employed in Lists 1 and 2. In order to 
investigate such matters in this experi- 
ment, half of the subjects in each transfer 


paradigm were provided with the List 1 
responses during recall with instructions to 
match them to appropriate first-list stimuli, 
This procedure should eliminate the effects 
of any extinction process which made the 
responses unavailable. According to our 
theory such extinction takes place only in 
the A-B, A-C and A-B, C-D paradigms 
where the extinction of first-list responses 
to context cues occurs. Retention in the 
A-B, C-D paradigm, then, should be per- 
feet when the subject is provided with the 
set of first-list responses in recall; and re- 
tention in the A-B, A-C paradigm should 
be improved as compared to the usual con- 
ditions of free recall in which the subject 
is presented with first-list stimuli alone. 
Probably, recall in these paradigms would 
also be enhanced because providing the 
subject with correct responses also provides 
him with an opportunity to guess. Reten- 
tion in the A-B, A-Br and A-B, C-B para- 
digms should be relatively unaffected by 
the procedure of giving the subject a set of 
first-list responses in recall since essentially 
the same conditions obtain in the usual 
recall situation due to the nature of the 
paradigm. Again, any remaining confusion 
in recall would reflect extinction of S-R 
and/or R-S associative connections in the 
first list. 


Generality of Extinction 


We come finally to the question of the 
generality of the effects produced in the RI 
experiment. One way to approach this 
issue is to ask the following question: In 
the retroaction experiment, is the ex- 
tinguished response lost from the subjects 
repertoire only as a reaction to the specific 
first-list stimulus, or is a more general type 
of inhibition developed so that the item 
cannot be used as a response in another 
stimulus situation where it is appropriate, 
even when the contributions of stimulus 
generalization (Rothkopf, 1957; Saltz, 
1953a, 1953b) have been eliminated? To 
investigate this issue one might examine 
the frequency of usage of “extinguished 
responses in a “free-association” situation 
where they would be appropriate. If gen- 
eral inhibition of a particular response 
develops during the extinction of a speci? 
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S-R connection in IL, then the frequency 
of occurrence of this response should be 
reduced, following IL, in a standard free- 
association experiment. 


Summary of Predictions 


The theory outlined above makes sev- 
eral predictions for the outcome of this 
experiment which studied recall of A-B 
associations under four experimental para- 
digms: A-B, A-C; A-B, A-Br; A-B, C-B; 
and A-B, C-D. It will be useful, at this 
point, to present the predicted outcomes in 
summary form. 


Modified Free Recall: First-List Responses 
Not Provided 


Three sources of negative transfer and 
RI have been identified: (a) extinction of 
first-list S-R or forward associations; (b) 
extinetion of first-list R-S or backward 
associations; (c) extinction of associations 
between environmental stimuli and first- 
list responses. At least one of these factors 
is assumed to operate in each of the four 
transfer paradigms investigated in the 
present study. Thus RI is expected to occur 
in all transfer conditions by comparison 
with a control condition without IL. 

As we have seen, the extinctive (A-B, 
A-C) relationship applies to different as- 
Sociations under different experimental 
paradigms as follows: A-B, C-D—context 
associations; A-B, C-B—backward asso- 
ciations; A-B, A-Br—forward and back- 
ward associations; A-B, A-C—forward and 
context associations. On the basis of such 
an analysis, unlearning theory predicts 
that recall will be poorest in the A-B, A-Br 
and A-B, A-C conditions since these two 
conditions each have two negative factors 
operating to reduce recall. Predicting from 
earlier transfer studies which demonstrate 
a greater amount of negative transfer in 
the A-B, A-Br than in the A-B, A-C con- 
dition, recall should be poorest in the A-B, 
A-Br condition.“ Recall in the A-B, C-B 


“This analysis treats the several types of associ- 
ations as if they were of equal strength and there- 
fore equally easy to extinguish. It seems fairly 
certain that such an assumption is an over- 
simplification; but the relative strengths of the 
Various associations must remain a matter for ex- 
Perimental investigation in the future. 


and A-B, C-D conditions should exceed 
that found in the A-B, A-C and A-B, A-Br 
conditions because only one negative factor 
has been identified in the former condi- 
tions. Of these two conditions, it is expected 
that recall will be higher in the A-B, C-D 
condition than in the A-B, C-B condition 
because previous studies of transfer have 
shown poorer second-list performance in 
the A-B, C-B condition than in the A-B, 
C-D paradigm (Twedt & Underwood, 
1959). 


List Recall: First-List Responses Supplied 

Providing the subject with a list of cor- 
rect responses and requiring him only to 
produce the correct associations should 
eliminate retroactive influences assignable 
to the response-recall phase of retention. 
According to the theory developed above, 
this means that it should eliminate retro- 
action produced by an A-B, A-C relation- 
ship involving context cues. On this basis 
it is to be expected that recall will improve 
under this condition in the A-B, A-C para- 
digm since one of two retroactive influences 
is eliminated. In the A-B, C-D condition, 
recall should be perfect since extinction of 
associative connections between context 
stimuli and responses is the only negative 
factor postulated for this condition. Recall 
in the A-B, A-Br and A-B, C-B paradigms 
should be relatively unaffected by supply- 
ing the subjects with first-list responses 
since the same set of responses is used in 
first- and second-list learning. In these two 
paradigms, all responses are supplied in 
recall by the nature of the experimental 
procedure. 


MrrHOD 


The subjects learned two lists of paired-associ- 
ates of one of the following relations: A-B, A-C; 
A-B, A-Br; A-B, C-B; A-B, C-D. The two 
lists were learned during one experimental session 
with a 1-minute rest interval between them. The 
lists were typed on white vellum tape and pre- 
sented, employing the anticipation method, at a 
2:2-second rate on a Hull-type memory drum. The 
intertrial interval was 4.0 seconds. The criterion of 
learning for the first list was one errorless trial, 
The second list was presented for 15 anticipation 
trials. Following practice on List 2, half of the sub- 
jects were given a written free-recall test (MFR) 
in which they were given first-list stimuli and 
asked to write down first-list responses after 
receiving 15 anticipation trials on the second list. 
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The other half of the subjects in each condi- 
tion were also given a list of the responses learned 
in List 1 and were instructed to pair them with 
first-list stimuli. These subjects formed the kist- 
recall subgroups of the four transfer paradigms. 
The remaining subjects in each transfer condi- 
tion formed the free-recall subgroups. The two 
conditions of recall in the four transfer paradigms 
form eight independent groups. The four trans- 
fer groups employed in the present experiment will 
be identified, hereafter, by their second lists. 
Thus, the group learning the two lists of an 
A-B, A-C paradigm will be identified as the A-C 
condition; the group learning two lists of an A-B, 
A-Br relation will be identified as the A-Br con- 
dition; ete 

In addition to these eight experimental groups, 
a control group was run as a check on the pos- 


received a free-association task fi 
Subjects and Design 

The 216 elementary psychology students who 
served as subjects were assigned to one of the 


in six independent orders. The subjects we 
assigned in succession to a condition withi 


TH 


subjects in each experimental . Twel 
admitted to attempting rehearsal of List 1 
ing the learning of List 2. 
Materials 

The first list of paired associates was identical 
for all nine conditions. The stimuli in all lists 
consisted of nonsense syllables with 5395-7395 
Glaze association value (Stevens, 1951, p. 542). 
Intralist similarity of stimuli was kept at a 
minimum. A given consonant was used but once 
in the eight syllables of a given list, and three 
of the five vowels were used twice. In conditions 
where different stimuli were used in the first and 
second lists, ie. in the A-B, C-D and A-B, C-B 
paradigms, interlist stimulus similarity was kept 
at a minimum; none of the stimuli in the second 
list started with a consonant used as the initial 
letter of any stimulus in the first list. In the A-B, 
C-B and A-B, A-Br paradigms, the two stimuli 
associated with a given response had no letters 
in common. Responses in all lists consisted of 
common adjectives. Intralist and interlist re- 
sponse similarity were also minimized where ap- 
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propriate. First-list responses (JOYFUL, EVIL, ORKAN, 
FATIGUED, CALM, FRIGHTENED, UNFILLED, FILTHY) were 
i empirically in a “free-association” task ‘ 
described below. Second-list responses which were 
not identical to first-list responses were chosen 
for their apparent lack of meaningful similarity 
to first-list responses from Haagen's (1049) lista 
of two-syllable adjectives. 

Four orders of presentation of list pairs were 
used to prevent serial learning of the responses. 
The starting order of the first list for each group 
was completely counterbalanced throughout the 
nine experimental conditions. 


Procedure 


Standard paired-associate learning instructions 
were read to the subjects at the beginning of the ; 
experimental session. Brief instructions for second- 
list learning were read to the subjects in the I- 
minute interval between List 1 and List 2. The 
subjects were stopped after 15 anticipation trials 
on List 2, given a mimeographed list of stimulus 
terms, and instructed to write the first-list re- 
sponses they had learned opposite the appropriate 
stimuli. The instructions emphasized that the sub- 
ject should guess when he was unsure of a particu- 
lar association. The stimuli on the mimeographed 
sheet were presented in the order which the sub- 
ject would have received them on the trial fol- 
lowing the criterial trial in first-list learning. This 
method of presenting first-list stimuli in 

was expected to maximize recall. As was noted 
above, half of the subjects in each transfer condi- 
tion received an index card with the set of words 
used as first-list responses printed on it. These 
subjects formed the list-recall subgroups of the 
transfer conditions. The remaining subjects in each 
paradigm formed the free-recall subgroups. In all 
cases, the subjects were given a 2-minute period 

in which to write. 


Control Group 


The control condition, the four orders of the 
A-B list were used as starting orders equally often. 
Following learning and a l-minute rest interval, 
these subjects were given a puzzle to solve in 
which they were required to remove a py! 
of wooden blocks from one of three pegs and re- 
stack them in order on another peg. The sub- 
jects spent 9 minutes on the puzzle which is 
approximately equivalent to the time (9% min- 
utes) spent by experimental subjects on the second 
list in the transfer conditions. Following written 
free recall, these control subjects received the free- 
associntion task as in the other eight conditions 
of this experiment. 


Free Association 


In the free-association task the subjects were 
presented with eight adjectives (EMPTY, SOILED, 
MERRY, WICKED, WEARY, IMMENSE, PEACEFUL, and 
AFRAID) on a mimeographed sheet. In the spaces 


down the synonyms that they wished to use. 
Interrogation 


Equivalence of Groups 

The procedure used to assign the sub- 
jects to the eight experimental conditions 
and the control group was successful in 
producing groups essentially equivalent in 
learning ability. Analysis of variance indi- 
cated that the groups did not differ sig- 
icantly in mean number of trials to 
ach a criterion of one perfect trial on th 
list (F < 1.00 for the eight experi- 
mental groups; F < 1.00 for the free-recall 
‘Subgroups and the control group; F = 1.44, 
df = 4/115 for the four list-recall sub- 
groups and the control group). The mean 
number of trials to criterion for the nine 
g oups was 9.52, with a range in means 
trom 8.29 to 10.67. Inspection of successive 
criteria curves also indicated that the nine 
groups did not differ appreciably in first- 
learning. To the extent that trials to 
criterion on the first list is a valid measure 
of learning ability, the random assignment 
of subjects to groups was effective in 
equating groups in learning ability. 
Transfer Effects and Intrusions 


Before any meaningful statement can 
made concerning transfer effects in 
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second-list performance (transfer effecta), 
it must be demonstrated that the four 
transfer lists which define the transfer 
paradigms do not differ significantly in 
difficulty. Following the completion of the 
present study, four additional independent 
groups of 12 subjects each were given one 
of the four transfer lists to learn. Training 
was continued until the subject reached 
two criteria: (a) a criterion of one perfect 
trial and (b) a criterion of at least 15 
anticipation trials, An analysis of variance 
performed on trials to criterion indicated 
that the lists did not differ significantly in 
difficulty (F < 1.00). The overall mean of 
trials to criterion was 12.44; the range for 
different groups was from 11.50 to 13.33. 
Inspection of a plot of mean number of 
correct responses over 15 trials and inspec- 
tion of successive criteria curves also sup- 
port the conclusion in favor of equal list 
difficulty for the four lists which define the 
four transfer paradigms. 

Returning to the experiment proper, an 
analysis performed on the total number of 
correct responses in 15 trials for second-list 
learning revealed no significant difference 
in results for the free-recall and list-recall 
subgroups of the four transfer paradigms 
(F < 1.00). This result is in accord with 
experimental procedure since the recall 
subgroups within each transfer condition 
had not been treated differentially up to 
this point. On the other hand, a significant 
difference was obtained in a comparison 
of the four subgroups which differed in 
terms of transfer paradigm (F = 13.09, 
df = 3/184, p = 01). Consequently, indi- 
vidual t tests were performed on the 
differences in total number of correct re- 
sponses over 15 trials for the four transfer 
paradigms. For this analysis the scores for 
the two recall subgroups within each para- 
digm were combined, making a total of 48 
subjects in each transfer group. The re- 
sults of these t tests are summarized in 
Table 1. Inspection of Figure 1 indicates 
that the ordering of the transfer groups 
remains relatively constant throughout the 
15 trials of second-list learning. 

The results presented in Table 1 and 
Figure 1 indicate that the present study 
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TABLE 1 
DIFFERENCES IN MEAN NuMBER oF Correct RESPONSES 


OVER 15 TRIALS FOR Seconp-List LEARNING 
Mean number Difference 
Paradigm of correct - — 

responses A-Br C-B C-D 
A-C 86.96 5.31 2.42 14.75** 
A-Br 81.65 — 7.73. 20.06 ““ 
C-B 89.38 m= — 12.33** 
C-D 101.71 — — -— 

de al 
** p < .01, t test. 


deals with the same transfer phenomena as 
found in previous studies employing these 
paradigms. The ordering of the transfer 
groups over 15 trials supports the results 
obtained by Twedt and Underwood (1959) 
in that the A-Br, A-C, and C-B transfer 
conditions all show negative transfer ef- 
fects when compared to the C-D condition 
(t values of 6.09, 4.48, and 3.74, respec- 
tively, are significant at the .01 level). In 
addition, the A-Br group produced signifi- 
cantly greater negative transfer than the 
C-B group (t = 2.35, p = .05), whereas the 
A-C group did not (¢ = .73). 

There is one notable difference between 
the transfer results obtained in the present 
study and those obtained in three earlier 
studies which employed the A-Br and the 
A-C paradigms (Besch & Reynolds, 1958; 
Porter & Duncan, 1953; Twedt & Under- 
wood, 1959). In these three studies, the 
A-Br transfer paradigm resulted in signifi- 
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cantly more negative transfer than did the 
A-C paradigm. In the present experiment, 
the A-Br and A-C groups do not differ 
significantly (£ — 1.61) in the amount of 
negative transfer as measured by number 
of correct responses over 15 trials. Other 
results, however, are more in line with 
those obtained in the earlier studies: (a) 
Performance in the A-Br condition was 
below that of the A-C group for 13 of the 
15 trials spent in second-list learning. (b) 


Intrusion data support earlier findings. If, 


during second-lis learning, the subject 
responded to a second-list stimulus with 
the adjective that was paired with this 
stimulus in the first list, this error was 
classified as a first-list intrusion. Of all 
the errors made by the A-Br group during 
second-list learning, 28.84% were first-list 
intrusions. Only 2.09% of all A-C errors 
were such first-list intrusions. In terms of 
total number of overt errors over 15 trials, 
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Fra. 1. Mean number of correct responses in second-list learning plotted over 15 trials as à 
function of transfer conditions. (Free- and list-recall subgroups of each paradigm have been com- 


bined.) 
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the A-Br group surpassed the A-C group 
with 1,016 as compared with 573 overt 
errors. 

In general, then, the results concerning 
relative transfer indicate that the present 
study deals with essentially the same 
transfer phenomena as found in previous 
studies employing these four paradigms. 


Methods Used in Scoring Recall of First- 
List Responses 


Recall was scored in two different ways 
for each subject in the free-recall sub- 
groups. The first method was the most 
stringent in that only those first-list ad- 
jectives paired with the appropriate stimu- 
lus were counted as correct. In the second, 
or liberal, scoring method, all first-list 
adjectives recalled by the subject were 
scored as correct regardless of placement, 
The stringent method described above was 
the only meaningful method for scoring re- 
call in the list-recall subgroups since sub- 
jects in these subgroups were given a list 
of first-list adjectives to pair with first-list 
stimuli. The maximum possible recall 
score for any scoring method was 8.00. 

The stringent and liberal methods of 
scoring recall in the free-recall subgroups 
and the stringent scoring method in the 
list-recall subgroups make three separate 
analyses of recall possible. Mean recall as 
determined in these three analyses is sum- 
marized in Table 2. Statistical evaluation 
appears in Table 3. The median test 
(Walker & Lev, 1953) has been used in 
these analyses because inspection of the 
recall scores revealed negatively skewed 
distributions for some of the groups in- 
volved in each analysis as well as hetero- 
geneous variances. Where x? values ob- 
tained in the median tests only approached 
significance, t tests were also performed on 
the data in an attempt to compensate for 
the lack of power associated with nonpara- 
metrie statistical tests. 


Free Recall: Stringent Scoring 


The results provided by the stringent 
scoring method in the free-recall sub- 
groups are summarized in Figure 2 and 
Tables 2 and 3. It appears that a loss in 


TABLE 2 


MEAN Noumper or Responses RECALLED FROM 
List 1 ron Each TRANSFER PARADIGM As 


Scoren By Two Meruops* 


Method ? 
ABr CB CD Control 
Free-recall subgroup 
1 4.79 4.75 6.42 6.54 7.71 
2 5.00 6.96 7.71 6.62 7.71 
List-recall subgroup 
1 6.54 5.58 6.87 7.83 — 


as correct only if matched 


In Method 1 a response is scored 
e In Method 2 a response is counted 28 


with the correct stimul 
correct if merely recall 


recall for the A-B list occurs for all free- 
recall transfer groups as compared to the 
control group. The median test gave a 
significant overall & of 35.62 (p = .01). 
Consequently, individual median tests were 
made comparing each transfer condition 
with the control group and with the other 
transfer conditions. The results of the 
individual median tests presented in Table 
3 indicate that all transfer conditions 
produce a significant decrement in recall 
as compared to the control group when free 
recall is scored by the stringent method 
(the chi-square test was significant at the 
.05 level for the C-B condition and at the 
01 level for each of the other conditions). 
Recall was significantly lower (p = .05 or 
better) in the A-C and A-Br groups than 
in the C-B and C-D conditions. Recall did 
not differ significantly between the A-C 
and A-Br conditions (x? = .08) nor in the 
C-B and C-D groups (x? = 1.35). 

In the introduction to the present study, 
it was hypothesized that two factors op- 
erated in the A-C condition to produce a 


TABLE 3 
CHI-SQUARE VALUES FOR INDIVIDUAL MEDIAN 
Tests PERFORMED ON FREE-RECALL SUB- 
GROUPS SCORED By METHOD 1 


Paradigm A-Br C-B C-D Control 
A-C 08.. 5.49* 5.37 19.60** 
A-Br — 5.49“ 6.86** 12.09“ 
C-B — — 1.35 5.37* 
C-D — — = 0.70** 


B 
* p < .05 (for p < .05 x? = 3.8 = 
** p < .01 (for p < .01 x? = 6.6, df = 
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STRINGENT METHOD C 


LIBERAL METHOD 2 


MEAN RECALL 
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AC ABr Control 


TRANSFER PARADIGMS 


Fra. 2. Mean recall as measured by liberal 
and stringent scoring methods in the free-recall 
subgroups of the four transfer conditions. 


decrement in immediate free recall: (a) 
extinction of first-list S-R associations; 
(b) extinction of associative connections 
presumably established between environ- 
mental stimuli and first-list responses. It 
was assumed that recall in the C-D condi- 
tion would be hampered by the second of 
these factors, but not the first. The signifi- 
cant loss in recall in the C-D condition 
reflects, according to our theory, extinction 
of associative connections between con- 
textual stimuli and first-list responses. It 
seems likely that such extinction also 
contributes to the retention loss exhibited 
in the A-C condition. Similarly, two fac- 
tors were postulated as possible sources of 
RI in the A-Br condition: (a) extinction 
of first-list S-R associations and (b) ex- 
tinction of first-list R-S associations. The 
significant decrement in recall obtained in 
the C-B condition appears to indicate the 
extinction of R-S associations. Again it 
seems reasonable to assume the operation 
of a similar extinctive process during sec- 
ond-list learning in the A-Br condition, 
since we have shown the implied relation- 
ship to exist for this condition. 

The question which next arises is con- 
cerned with whether it is necessary to 
attribute part of the decrement in recall in 
the A-C and A-Br paradigms to extinction 
of first-list S-R associations or whether the 
factors indicated by analysis of the C-D 
and C-B conditions, respectively, are suffi- 
cient to account for the decrements. The 
results seem to support an interpretation in 
favor of the presence of the second, com- 


mon factor (extinction of S-R associations) 
in the A-C and A-Br conditions. Loss in 
recall is significantly greater in the A-C 
than in the C-D condition and significantly 
greater in the A-Br condition than in the 
C-B condition. In addition, the increases 
in RI in the A-C and A-Br conditions as 
compared to the C-D and C-B conditions, 
respectively, are approximately equal as 
would be expected if S-R extinction were 
a common factor in the A-C and A-Br 
conditions and occurred to the same extent 
in both conditions, Further analyses dis- 
cussed below also support the notion that 
there are two extinctionlike factors operat- 
ing during second-list learning in both the 
A-C and A-Br paradigms to produce a 
decrement in recall. So far, our results ap- 
pear to indicate that decrement in recall is 
directly related to the number of extinction 
factors operative in second-list learning. 
RI is significantly greater in the two para- 
digms for which two extinction factors have 
been postulated than in the two paradigms 
for which only one such factor has been 
postulated. The remaining two analyses 
discussed below support the results ob- 
tained with stringent scoring in the free- 
recall subgroups. 


List Recall: Stringent Scoring 


The recall scores of the list-recall groups 
should supply information concerning the 
weakening of first-list associative connec- 
tions independent of any extinction effects 
in the response-recall phase. Subjects 1 
the list-recall subgroups were given the 
first-list adjectives and were instructed to 
pair them with the appropriate first-list 
stimuli. This procedure assures perfect 
response-recall in all groups and should 
eliminate the negative effects of having to 
learn and retain two different sets of re- 
sponses in the A-C and C-D conditions. 

Comparison of recall as measured by the 
stringent method in the free-recall and 
list-recall subgroups seems to support the 
conclusions reached in the previous section 
concerning extinction of contextual ass0- 
ciations in the A-C and C-D conditions. 
Inspection of the mean recall scores pre 
sented in Table 2 indicates that supplying 
the subjects with first-list reponses in- 
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creased mean recall in all transfer groups. 
Median tests indicate that this increase 
was significant, however, only in the case 
of the C-D group (x? = 17.42, df = 1, p = 
01). The increase approaches significance 
in the A-C condition where a x? value of 
3.08 was obtained, a value of 3.80 being 
required for significance at the .05 level. 
A t test performed on the A-C subgroups 
indicated a significant increase in recall 
when first-list responses are supplied (t = 
2.98, df = 46, p = .01). It would appear, 
then, that learning two different sets of 
responses in the A-C and C-D conditions 
has a detrimental effect on recall and that 
this effect is eliminated in the list-recall 
condition when the subjects are supplied 
with the set of responses learned in the first 
list. 

This interpretation must be viewed with 
caution because these increases in recall 
may be due in part, at least, to increased 
opportunities for guessing when first-list 
responses are supplied. No method of 
assessing the role played by guessing in 
these two groups has been provided for in 
this experiment. On the other hand, the re- 
sults which were discussed in the preceding 
section on free-recall and those which will 
be discussed in the following section may 
be interpreted as supporting the extinction 
of associations to contextual cues. Thus, 
while the significant increase in recall in 
the A-C and C-D conditions is not con- 
clusive in the present analysis, this increase 
is consistent with other analyses which 
point more conclusively toward extinction 
in the response-recall phase of paired- 
associate learning. The increases in recall 
in the A-Br and C-B conditions are slight 
and may be attributed statistically to 
random error. 

Turning next to list-recall itself, the 
results of an analysis of that measure are 
summarized in Figure 3 and Tables 2 and 
4. The overall median test produced a 
Significant x? of 21.92 (p = .01). The re- 
Sults of the individual median tests are 
presented in Table 4. Before turning to 
these individual comparisons, it should be 
noted that, with response-recall effects 
eliminated, any decrement in recall should 


be the result of the weakening or extinction 
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Fic. 3. Mean recall as stringently scored in 
the free- and list-recall subgroups of the four 
transfer paradigms. 


of first-list S-R and/or R-S associative 
connections. The C-D group may serve as 
the control for determining whether or not 
such extinction has occurred in the three 
other transfer paradigms. Theoretically, 
there is no opportunity for the disruption 
of first-list forward and backward associa- 
tions in the C-D paradigm, hence, mean 
recall for the C-D subgroup in the present 
analysis should be perfect, i.e., 8.00. Inspec- 
tion of the recall scores in the C-D sub- 
group indicates that 22 subjects had recall 
scores of 8, and 2 subjects had recall scores 
of 6, producing a mean recall of 7.83. 
Hence, theory would appear to be sup- 
ported, and the C-D subgroup may be used 
as a control for the other three transfer 
groups. 

With response-recall assured, there 
should be only one negative faetor operat- 
ing in the A-C condition, the weakening 
of S-R associations, an effect which may 
be assessed by a comparison of the per- 
formance of the A-C group with that of 
the C-D group. The significant difference 
in this comparison (y? = 8.54, df = 1) 


TABLE 4 
CHI-SQUARE VALUES ror INDIVIDUAL MEDIAN 
Tests PERFORMED ON List-RECALL SUB- 
GROUPS SCORED BY METHOD 1 


Paradigm A-Br C-B C-D 
A-C 3.09 .09 8.54** 
A-Br — 5.37* 21.94** 
C-B — = (ap 


* p < .05 (for p < .05 x? = 3.8, df = 1). 
** p € 01 (for p € .01 x? = 6.6, df = 1). 
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TABLE 5 
CHI-SQUARE VALUES FOR INDIVIDUAL MEDIAN 
Tests PERFORMED ON FREE-RECALL 
Supcrours ScoRED BY MerHop 2 


Paradigm A-Br C-B C-D Control 
A-C 5.34* 21.94** 6.760**  19.60** 
A-Br — 3.20 1.37 2.18 
C-B — — 8.40** 0.11 
C-D — — — 6.76** 

^ *p < 05 ih 05 x2 = 3.8, af = 1) 
ET) CCP 


indieates the presence of this factor and 
verifies the interpretation presented in the 
preceding section. The significant chi- 
square value (x* = 7.11, df = 1) obtained 
for the C-B condition indicates the extine- 
tion of R-S associations in the C-B condi- 
tion and again supports the findings ob- 
tained with the stringent scoring method in 
the free-recall C-B subgroup. A compari- 
son of recall in the A-C and C-B conditions 
indicates that the extinction of S-R and 
R-S associations produces approximately 
the same degree of RI (x? comparing A-C 
and C-B conditions has a value of .09). 
Both of the negative factors involving 
first-list associative connections were as- 
sumed to operate in the A-Br condition: 
the extinction of S-R and the extinction of 
R-S associative connections. The signifi- 
cant x? of 21.94 obtained for the A-Br and 
C-D conditions indicates that extinction of 
first-list associative connections has oc- 
curred during second-list learning in the 
A-Br condition. If the A-C condition as 
scored by the stringent scoring method in 
list-recall may be assumed to be an esti- 
mate of S-R extinction in the A-Br group 
independent of R-S extinction, S-R extinc- 
tion has been verified for the A-Br condi- 
tion. The fact that recall is lower in the 
A-Br group than in the A-C (x? = 3.09 is 
not significant; t test comparing A-C and 
A-Br was also not significant) and C-B 
conditions (x? = 5.37, df = 1, p = .05) 
each of which have only one extinction fac- 
tor operating in list-recall, supports the 
hypothesis that two extinctionlike proc- 
esses operate in the A-Br condition. In fact, 
the decrement in recall attributable to the 
extinction of S-R associative connections 
as estimated in the A-C condition and the 


decrement in recall attributable to the ex- 
tinction of R-S associative connections as 
estimated by the C-B condition, when 
combined in an additive fashion, are suffi- 
cient to account for the decrement ob- 
served in the A-Br condition. 

As was found with the stringent scoring 
method in the free-recall subgroups, deere- 
ment in recall measured by the stringent 
scoring method in list-recall appears to be 
directly related to the number of extine- 
tion factors assumed to be operative during 
second-list learning. Results obtained with 
the stringent scoring method in the list- 
recall subgroups indicated that this gen- 
eral finding is true when response-recall 
factors are eliminated, and only the ex- 
tinction of associative connections between 
first-list stimuli and responses is involved. 


Free Recall: Liberal Scoring 


The liberal method of scoring in the free- 
recall subgroups provides further informa- 
tion concerning extinction in the response- 
recall phase in the A-C and C-D conditions. 
In this method of scoring, a response 1s 
counted as correct if it is merely recalled. 
The overall median test produced a signifi- 
cant x? of 29.27 (p = .01). Individual me- 
dian tests are summarized in Table 5. In- 
spection of mean recall in Figure 2 and 
Table 2 indicates a loss in recall for all 
transfer conditions except the C-B condi- 
tion when comparisons are made with the 
control group. The individual median tests 
summarized in Table 5 indicate that this 
decrement in response-recall is significant 
only for the A-C and C-D conditions. 
Thus, a general loss in response-recall 18 
significant only for those two paradigms 
for which it was hypothesized as playing 
an important role. In addition, response-Te- 
call in the A-C and C-D paradigms Was 
significantly lower than in the A-Br and 
C-B conditions (see Table 5) for which no 
response-recall extinction was hypothe- 
sized. These findings support the results 
obtained by comparing free-recall as score 
by the stringent method with list-recall in 
the preceding section. 

At first glance, it might appear that the 
extinction produced by the learning of 4 
new set of responses in the second list o€- 
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curs to a greater extent in the A-C than in 
the C-D condition. A significant x? value 
of 19.60 (p — .01) indicates that response- 
recall is lower in the A-C than in the C-D 
condition. This does not mean, how- 
ever, that greater extinction effects in 
the response-recall phase are produced 
in the A-C condition. Although the as- 
sociative connections between environmen- 
tal stimuli and first-list responses are 
weakened in the C-D condition, first-list 
S-R associative connections presumably 
have been unaffected. Thus, recall of a 
given first-list response may be mediated 
by its first-list S-R associative connection 
even though its associative connections 
with environmental stimuli have been 
weakened. In the A-C condition, on the 
other hand, evidence summarized in pre- 
vious analyses indicates that S-R associa- 
tive connections have been weakened as 
well. Thus, in the A-C condition, a given 
response may have lost both its associative 
connection with environmental stimuli and 
with its first-list stimulus and, without 
either of these two connections, cannot be 
recalled. Hence, the significant difference in 
recall in the A-C and C-D conditions when 
Scored by the liberal method is more likely 
due to the weakening of S-R associations 

in the A-C condition than to greater ex- 
tinction effects in the response-recall phase 
of the A-C condition. 

An inspection of Table 2 shows that for 
the A-C and C-D free-recall groups there 
is little difference in mean recall produced 
by the two scoring methods. Similar results 
were obtained for the A-C condition in the 
Barnes-Underwood (1959) study. This re- 
Sult was interpreted in that study as indi- 
eatng that if a subject recalled a re- 
Sponse, he could also identify it correctly 
as to stimulus. This led to the speculation 
presented in the introduction that perhaps 
the subject could correctly pair all first-list 
Tesponses with first-list stimuli in recall if 
first-list responses were supplied. Results 
obtained with the A-C condition in list-re- 
call and summarized in the preceding sec- 
tion indieated that this was not the case. 
Comparison of recall in the A-Br and 
C-B conditions with the control group in- 
dicated that no significant loss in response- 


recall occurred in the A-Br and C-B con- 
ditions, This was as it should be since, 
theoretically, there is no opportunity for 
extinetion in response-recall in these two 
paradigms, Similarly, a comparison of 
liberally scored free-recall for the A-Br 
and C-B conditions should reveal no 
significant difference between these two 
groups in response-recall. However, the x 
value of 3.20 obtained in the comparison 
of the A-Br and C-B conditions approaches 
significance (x? = 3.80, df = 1, p = 05). 
A t test (the ¢ test appropriate for unequal 
variances with special formula for deter- 
mining degrees of freedom was used— 
Walker & Lev, 1953, p. 155) was performed 
on the differences in mean recall for these 
two conditions and indicated a significant 
difference in response-recall (t — 2.40, 
df — 30, p « .05). There is no ready ex- 
planation for this difference. It may be that 
the extinction of both S-R and R-S associa- 
tive connections in the A-Br condition con- 
fused the subjects to such an extent that 
they hesitated to guess even though in- 
structed to do so. 


Free Association 

The free-association task was designed 
to determine whether the "extinguished" 
first-list responses were lost from the 
subjects' repertoires merely in terms of the 
specifie associations which were developed 
in first-list learning and then extinguished 
during second-list learning or whether a 
more general extinction effect was produced 
so that they could not be used as responses 
to other stimuli where they would be 
appropriate. The "other" stimuli used in 
the present experiment were eight common 
adjectives for which first-list responses 
were appropriate synonyms. The results of 
the present study indicate that the opera- 
tions employed generally facilitated the use 
of first-list responses in the free-association 
task for all subgroups. First-list responses 
were used by 50.0%-98.5% of the subjects 
in the different groups in contrast to the 
range of 30.0%-50.0% obtained with pilot 
subjects. 


Discussion 


Theoretically, three factors were identi- 
fied in the introduction as involved in the 
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production of RI in the immediate written 
free recall of four transfer paradigms: the 
A-B, A-C; the A-B, A-Br; the A-B, C-B; 
and the A-B, C-D paradigms. The results 
of the present study have been interpreted 
only in terms of their implications for the 
existence of the three negative factors 
hypothesized as responsible for RI in im- 
mediate recall. This does not mean that the 
author wishes to imply that these are the 
only faetors which are involved in RI or 
that they necessarily constitute the most 
parsimonious explanation of the results. 
The results, however, may be interpreted 
as favorable evidence for the operation of 
such extinctionlike factors. The evidence 
indicates that when an A-B, A-C relation- 
ship exists between sets of associative con- 
rections, an extinction of the first set of 
associative connections learned occurs as a 
consequence of having learned the second 
set. 

One or more of these three processes was 
identified as a possible source of RI in 
written free recall for each of the four 
transfer paradigms studied in the present 
experiment. Consequently, RI was pre- 
dicted for free recall as scored by the 
stringent method in each of the four trans- 
fer paradigms. This prediction was verified. 
In addition, recall was significantly lower 
in those groups which theoretically had two 
negative factors operating during second- 
list learning (the A-B, A-C and A-B, A-Br 
paradigms) than in those groups for which 
only one negative factor was indicated 
(the A-B, C-B and A-B, C-D paradigms). 
Specific evidence for each of the three 
sources of RI in immediate recall is sum- 
marized separately for each transfer para- 
digm. 


The A-B, C-D Paradigm 


Almost perfect recall (mean recall of 
7.83 versus perfect recall of 8.00) was ob- 
tained in the C-D condition when the sub- 
jects were supplied with the set of re- 
sponses learned in the first list. In other 
words, when the subject had first-list re- 
sponses at his disposal in recall, he could 
pair them properly with first-list stimuli. 
This indicates that the extinction of first- 
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list S-R and R-S associations does not play 
an important role in recall in the A-B, 
C-D paradigm. On the other hand, the sig- 
nificant decrement in recall found for the 
C-D condition in free-recall scored in 
either of two ways indicates that the learn- 
ing of two different sets of responses pro- 
duces extinction in the response-recall 
phase of paired-associate learning. Thus, 
after learning a new set of responses in a 
second list, the subject has difficulty in re- 
calling the responses which made up the 
set learned in the first list. However, the 
subject can pair first-list responses cor- 
rectly with first-list stimuli when responses 
are supplied by the experimenter. 

The RI found in the recall scores of the 
A-B, C-D paradigm appears to indicate 
that: (a) associative connections are 
formed between a sample of environmental 
or contextual cues and list responses; (b) 
extinction of these connections occurs as à 
consequence of the formation of similar 
associative connections with a new set of 
responses during second-list learning; (c) 
these associative connections are important 
in mediating response-recall, per se, inde- 
pendent of any associative connections 
formed between list stimuli and responses. 

To the extent that recall in the A-B, 


C-D condition may be assumed to serve as 


an independent estimate of the effect of 
learning two separate response sets in the 
A-B, A-C paradigm, extinction in the re- 
sponse-recall phase of paired-associate 
learning has been demonstrated for the 
A-B, A-C paradigm. 


The A-B, A-C Paradigm 


Two negative factors in recall were 
identified theoretically for the A-B, A-C 
paradigm: (a) extinction of first-list S-R 
associations and (b) extinction of assocla- 
tive connections established between en- 
vironmental stimuli and first-list responses, 
i.e., extinction in the response-recall phase. 
The second factor has been verified inde- 
pendently of the extinction of S-R associa- 
tive connections in the A-B, C-D para- 
digm as discussed in the preceding section. 
The fact that there was a fairly large 10- 
crease (a significant increase as measure 
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by a t test; a nonsignificant increase as 
measured by the median test) in recall for 
the A-C condition when the subjects were 
supplied with first-list responses in the 
list-recall subgroups as compared to 
stringently scored recall in the free-recall 
subgroups is a further indication that 
losses in response-recall, per se, are in- 
volved to a certain extent in the A-B, A-C 
paradigm. Liberal scoring of free-recall 
also indicated a significant loss in re- 
sponse-recall for the A-C condition. 
Evidence for the extinction of first-list 
S-R associations was found in recall as 
stringently scored in the free-recall and 
list-recall subgroups of the A-C condition. 
Free-recall stringently scored in the A-C 
condition was significantly below that 
obtained in the C-D condition. Assuming 
free-recall in the C-D condition accurately 
estimated the effect of extinction in the 
response-recall phase for the A-C condi- 
tion, this significant difference may be 
taken as an indication of the presence of a 
second negative factor operating in the 
A-C condition over and above extinction 
in response-recall. This second factor was 
identified theoretically as the extinction of 
first-list S-R associations. An independent 
verification of first-list S-R extinction was 
obtained in the list-recall subgroup of the 
A-C condition, It will be remembered that 
the effects of extinction in the response- 
recall phase were eliminated in the list- 
recall subgroup by supplying the subjects 
with the set of first-list responses. Recall 
in this A-C subgroup was significantly 
lower than in the appropriate control con- 
dition indicating that extinction of associa- 
tive connections between first-list stimuli 
and responses is involved in the A-B, A-C 
paradigm. Since the R-S or backward 
associative connections involved in this 
paradigm presumably have zero transfer 
value, it may be inferred that the factor 
responsible for the loss in recall in the list- 
recall subgroup is the extinction of first-list 
S-R or forward associative connections. 
Since an A-B, A-C relationship exists 
among the first- and second-list S-R or 
forward associations in the A-B, A-Br par- 
adigm, the significant loss in recall in the 


list-recall subgroup of the A-C condition 
may be used as an independent estimate of 
the extinetion of S-R associations in the 
A-B, A-Br paradigm. 

Results obtained in the A-B, A-C para- 
digm appear to support the conclusion 
arrived at in the Barnes-Underwood study 
that extinction of first-list S-R associa- 
tions is responsible for much of the decre- 
ment found in immediate íree-recall for 
this paradigm. They also support results 
obtained in the Barnes-Underwood study 
in still another way. It was noted in the 
earlier study that the subjects did not con- 
fuse first- and second-list responses in 
written recall in the A-B, A-C paradigm. 
If the subject recalled a response, he could 
identify it correctly as to list. Similar re- 
sults were obtained in the free-recall sub- 
groups of the A-C and C-D conditions. 
Subjects used a second-list response in re- 
call only four times in the A-C condition 
and only twice in the C-D condition. This 
indieates that confusion of response sys- 
tems plays little part in the production of 
RI in immediate free recall for the A-C 
and C-D paradigms. 


The A-B, C-B Paradigm 


A significant decrement in recall was 
obtained in the C-B condition as compared 
with the appropriate control in both free- 
recall and list-reeall as scored by the 
stringent scoring method, indicating a 
weakening of first-list associative connec- 
tions. Liberal scoring of the free-recall 
subgroup of the C-B condition indicates 
that extinction in the  response-recall 
phase, per se, is not a factor in the A-B, 
C-B paradigm as might be expected from 
the nature of the paradigm. In addition, 
supplying subjects in this condition with 
first-list responses does not significantly 
increase recall. Thus, it may be concluded 
that extinction of associative connections 
established between first-list stimuli and 
first-list responses alone, is responsible for 
recall losses in the A-B, C-B paradigm. 

Since S-R or forward associations are 
assumed to have zero transfer value due to 
the materials used in the present experi- 
ment, the presence of RI in the A-B, C-B 
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paradigm may be attributed to the extine- 
tion or weakening of first-list R-S associa- 
tions, In other words, the RI obtained in 
the A-B, C-B paradigm can be taken to 
mean all of the following: (a) backward 
or R-S associations were formed in each 
of the two lists learned; (b) extinction of 
List 1 backward associations occurred as a 
result of second-list learning; (c) the 
existence of an A-B, A-C relationship be- 
tween R-S associations of two lists is an 
extinetive one; (d) backward or R-S asso- 
ciations are important in recall. 

At this point, a question may be raised 
as to how backward associations might be 
important in recall. Two possibilities sug- 
gest themselves: First, backward associa- 
tions may serve as a means of "checking" 
responses recalled via first-list S-R associa- 
tions. For example, in the C-B condition, 
a given first-list stimulus may elicit, via 
first-list S-R association, the response that 
was paired with it in first-list learning. The 
R-8 or backward association formed dur- 
ing first-list learning may act as a check 
for any possible confusion of first-list 
stimuli and their appropriate first-list re- 
sponses. Extinction of first-list R-S asso- 
ciations in the C-B condition removes this 
possible source of checking in recall. Sec- 
ond, first-list backward associations may 
mediate recall when first-list S-R associa- 
tions have been weakened or extinguished. 
For example, in the A-C condition, a first- 
list stimulus and response might be cor- 
rectly paired because the subject has 
available the R-S association which was 
formed between that response and that 
stimulus in first-list learning even though 
the forward or S-R association has been 
weakened or extinguished in second-list 
learning. Thus, backward associations may 
serve either or both of two functions in 
recall: (a) they may serve as a check on 
possible confusion in recall mediated by 
first-list S-R associations; (b) they may 
mediate the pairing of first-list stimuli 
and responses when first-list S-R associa- 
tions have been extinguished or weakened. 

It was further assumed that the presence 
of RI in the A-B, C-B paradigm might be 
used as an independent verification of the 
extinction of R-S associations formed in 


the A-B, A-Br paradigm. To the extent 
that this assumption is a valid one, the 
extinction of R-S associations has been 
verified for the A-B, A-Br paradigm. 


The A-B, A-Br Paradigm 


Two factors were postulated as producing 
recall decrement in the A-B, A-Br para- 
digm: (a) extinction of first-list S-R or 
forward associative connections and (b) 
extinction of first-list R-S or backward 
associative connections. This first factor 
has been verified independently in the list- 
recall subgroup of the A-C condition. The 
existence of the second factor has been sup- 
ported by the free- and list-recall results 
in the C-B condition. These independent 
verifications of the two processes have been 
discussed above. 

The presence of these two factors is also 
indicated by recall in the A-Br condition 
itself. If free-recall in the C-B condition 
may be considered an accurate estimate of 
the extinction of first-list R-S associations 
in the A-B, A-Br paradigm, then the sig- 
nificant difference found between the A-Br 
and C-B conditions in free-recall as scored 
by the stringent method indicates the 
presence of a second negative factor in 
A-Br recall. Theoretically, this second fac- 
tor can only be extinction of first-list S-R 
associative connections. Since the effects of 
extinction in response-recall have been 
eliminated in list-recall, the A-C and C-B 
conditions each have only one negative 
factor operating in recall, extinetion of 
first-list S-R and R-S associative connec- 
tions, respectively. The A-Br condition, on 
the other hand, presumably has both fac- 
tors operating to reduce list-recall scores. 
A comparison of list-recall subgroups indi- 
cated that recall in the A-Br condition was 
lower than recall in the A-C condition and 
significantly lower than recall in the C-B 
condition. In addition, the magnitude o 
the decrement found in list-recall of the 
A-Br condition is approximately equiva 
lent to the sum of the magnitudes of the 
decrements found in the A-C and 
conditions. It would appear, then, that as 
far as first-list associative factors are con- 
cerned, RI in immediate recall in the A-B, 
A-Br paradigm can be accounted for in 


ms of the extinction of first-list S-R 
and R-S associative connections. 

- As might be expected from the nature 
of the paradigm, extinetion in the re- 
sponse-recal! phase of paired-associate 
ing is not a factor in reeall in the 
A-B, A-Br paradigm. Supplying subjects 
‘in this condition with first-list responses 
did not significantly raise recall. Liberal 
scoring in the free-recall subgroup also 
revealed no significant loss in response-re- 


lo the two stages identified in paired-asso- 
ciate learning (Underwood et al., 1959), 
n amely, a response-recall phase ‘and an 

sociation phase. Evidence has also been 
obtained which indicates that a loss in re- 
call may occur in one phase independent 
of loss in the other phase. Thus, a signifi- 
eant loss occurred in the response-recall 
phase of the A-B, C-D paradigm yet no 
loss in recall was found in the associative 
phase when loss in the response-recall 
phase was eliminated. Similarly, a signifi- 
cant decrement in the associative phase of 
ecall was determined for the A-B, C-B 
nd A-B, A-Br paradigms, whereas the 
response-recall phase remained unaffected. 
In addition, it would appear that loss in 
recall in the associative phase may be pro- 
duced by either of two extinctionlike proc- 

ses or a combination of these two 
Processes: a weakening or extinction of 
first-list S-R associative connections and 
extinction of first-list R-S associative con- 
nections. In order to account for losses in 
esponse-recall, an extinction or weakening 
‘of associative connections which were 


ürst-list responses during first-list learning 
was hypothesized. Assuming these explana- 

ms of recall decrement are valid ones, the 
ts also seem to indicate that the 
ence of an A-B, A-C relationship be- 
n two sets of associative connections 
s an "extinetive" one, regardless of the 
ype of association. That is, an A-B, A-C 
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support those obtained 
derwood study for the A-B, A-C paradigm 
and confirms the conclusions concerning 
extinetion of first-list responses, The pres- 
ent study also indicates that this extinction 
can be separated into two phases for the 
A-B, A-C paradigm and extends the find- 
ings to three other transfer paradigma. 


Staus 


This study was concerned with the 
“fate” of first-list associations as deter- 


uli identical; 
A-Br (stimuli and responses identical, 
re-paired in the second list); A-B, C-B 
(stimuli different; responses identical); 
A-B, C-D (stimuli and responses both 
different). The lists consisted of eight 
paired-associates with nonsense syllables 
as stimuli and adjectives as responses. The 
first list was learned to a criterion of one 
perfect trial. A 1-minute rest interval 
separated first- and second-list learning, 
Subjects were stopped after 15 anticipation 
trials on List 2 and were given immediate 
written free recall in which they were in- 
structed to write first-list responses after 
the appropriate first-list stimuli which 
were presented on a mimeographed recall 
sheet. Subjects were allowed 2 minutes for 
written recall. Half of the subjects in each 
transfer condition were given a list of the 
responses learned in List 1 and were in- 
structed to pair them with first-list stimuli. 
These subjects formed the list-recall sub- 
groups of the four transfer paradigms. The 
remaining subjects in each transfer condi- 
tion formed the free-recall subgroups. 

The two conditions of recall in the four 
transfer paradigms form eight independent 
groups of 24 subjects each. In addition, a 
control group of 24 subjects was run as a 
check on normal forgetting. All subjects 
received a “free-association” task follow- 


20 Jean Barnes McGovern 


ing written recall in an attempt to deter- 
mine the extent or generality of the loss of 
first-list responses from the subject’s reper- 
toire produced by factors operating in the 
transfer paradigms during  second-list 
learning. 

Theoretically, three factors were identi- 
fied as involved in the production of RI in 
immediate written free recall of the four 
transfer paradigms: (a) extinction of first- 
list S-R or forward associative connec- 
tions; (b) extinetion of first-list R-S or 
backward associations; and (c) extinction 
in response-recall, i.e., extinction of asso- 
ciative connections formed between en- 
vironmental or contextual stimuli and 
first-list responses, The first and third fac- 
tors were hypothesized as operating in the 
A-B, A-C paradigm. The first and second 
factors were hypothesized as operating in 
the A-B, A-Br paradigm. The A-B, C-B 
and A-B, C-D paradigms were included 
for independent verification of Factors 
b and c, respectively. Any one or a combi- 
nation of these three factors might produce 
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